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OR EXAMPLE: A search for sulphides in New England 
ROBLEM: Exploration for sulphide ores in  brush- 
»vered, hilly New England area. 

OLUTION: Helicopter-borne magnetometer and electro- 
agnetic detector survey by Aero Service Corp. Survey 
ras flown at tree-top level, gave maximum detailing. 
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OR EXAMPLE: Location of a mine railroad in Minnesota 


ROBLEM: Location of a 75-mile railroad over swamp 
id brush-covered area from Hoyt Lakes, Minnesota, 
») Lake Superior port. 


OLUTION: Aerial photographing, mapping, and photo 
terpreting by Aero Service Corp. Final location of 





XPLORING OR MAPPING| 
AERO SERVICE SPEEDS THE JQ 


co 


SAVING: Comparison of magnetic record} 
in-phase and out-of-phase EM signals perm} 
and rapid evaluation of magnetic and electroy 
anomalies, saving ground work. The correld 
survey information pin-pointed the ground ty 
be studied in greater detail. 


railroad was made with five-foot contour-intert 
. . . ' 
shown above, with a horizontal scale of 1 inch:% 


SAVING: Complete surveying, mapping, and ¢ 
work was finished in 1!» years, with constructit 
tracts for the railroad executed and in active j} 
less than two years after the first planning. 








hatever your mapping or airborne geophysical exploration need 
anywhere in the world—Aero can speed your project. Our 
rvices include photo and topo maps, airborne magnetic and 
ectromagnetic surveys. Write for Aero’s report on how to cut 
sts and save time. We shall be glad to meet with your staff, 
discuss specific projects. 
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Ever in a spot like this? 


“ ‘Point your transits toward Montreal and 
get there, double fast!’"—those were orders,” 
recalls Gordon E. Ainsworth, Whately, Mass., 
surveyor on the original Portland-Montreal 
oil pipeline, completed in record time back in 
1941. “We worked in the field 12 to 14 hours, 
7 days a week—through unmapped swamps, 
mountains and virgin wilderness of northern 
New Hampshire and Vermont. 

“One miserably hot day we hit ‘blowdown’ 
in the most impenetrable country I’ve seen in 
21 years of surveying. Levels showed our orig- 
inal line, following a winding mountain road, 
was 130 feet above the hydraulic gradient es- 
tablished by Humble engineers. Relocating, 
we faced a deep, wide ravine. Pipe stringers 
were hot on our heels—there was no time for 
cutting lines. 

“We decided on an approximate check, by 
stadia, of the elevation on the far side. No 
rod was available, but hurried reconnaissance 
turned up a tall beech on the opposite ridge. 
Exposing the entire length of trunk, we placed 
red flagging at its base, and aimed the lower 
cross-hair of our Gurley ‘light-mountain tran- 
sit’ at the top of the band. Three of the boys 
climbed the tree and, at signals from my re- 
volver, moved a second band, which I caught 
with the upper cross-hair. We got our reading 
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GURLEY 


Surveying and Scientific Instrument Mokers 


(approx. 40°) by taping the vertical distance 
along the trunk; found the ravine to be about 
4000’ across. After we carefully read the ver- 
tical angle and computed the difference in 
elevation between H.I. and base of tree, direct 
leveling gave us our proper location in rela- 
tion to hydraulic gradient. 

“We finished the survey for our 83-mile 
spread in 10 weeks. Oil was flowing the 236 
miles into Montreal only 21 weeks after the 
first stake was Criven in Portland!” 





Ainsworth Uses 25 Gurley Transits 


“Today, nineteen years later, we still find 
Gurley equipment and service to be the 
most dependable in general field practice. 
We utilize approximately twenty-five 
Gurley Transits and Levels comprising sev- 
eral models and varying considerably in 
age. Our field men are high in praise for 
the accuracy and efficiency of this equip- 
ment. Frankly, for our money, there are 
no better instruments for our type of work 
at any price.” 

Take a tip from Gordon Ainsworth’s 
notebook. Learn about versatile Gurley 
Transits. Bulletin 50 gives all details. 


Gites? w.et. € cumeyv 


W. & L. E. GURLEY, 530 FULTON STREET, TROY, N. Y. 


Engineering and Surveying Instruments, Hydrological and Meteorological 


Since 1845 instruments, Paper Testing Instruments, Optical Instruments, 


Reticle Manufacturing Facilities, Standard Weights and Measures 
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AEROMAT Precision Plotter 
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Latest addition to our line of precision plotters, this new instrument with opto-electronic guide 
systems is designed for mapping to large and medium scales. It is suited for plotting all currenf 
types of near-vertical aerial photographs including superwide-angle photography. 
Convenient one-man operation — Upper side of instrumenf designed as a tracing surface== 
Numerical plotting through connection to Ecomat Recording Unit. 


Write for detailed leaflet ZA 385 
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(AEROTOPO, Miinchen 27 - Ismaninger Str: 57 - Western Germany 





Sole Agents for U.S.A. TRANSMARES CORPORATION, 15 William Street, New York 5, New York 
929 Highgate Road, P.O. Box 562, Alexandria, Va. 
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Symposium on the 
National Map Accuracy Standards 


rhe following six papers were presented as a 
symposium by members of the Topography Divi- 
sion of the American Congress on Surveying and 
Mapping at the 20th Annual Meeting at Wash- 
ngton, D. C., March 20-23, 1960. Chairman 
Charles W. Buckey presided and introduced 
ach speaker. Part of the floor discussion which 
followed the presentation of the prepared papers 
s included. EDITOR 


Ladies and gentlemen, 
welcome to the Topography Division of the 
\CSM. Practically all 1:24,000-scale quad- 
rangle maps carry a statement in the margin 
that reads, “This map complies with National 
Map Accuracy Standards.” Now, this statement 
may not carry any legal guarantee with it, but 
t does try to give the fellow who uses the map 
some idea of how accurately the well-defined 
features and the contours are plotted, assuming, 
f course, that he knows what the 
statement For practical purposes, it 


CHAIRMAN BUCKEY: 


marginal 
means. 
means that in the considered opinion of the 
napmaker, based on sample testing, at least 90 
percent of all the well-defined features on a 
:24,000-scake map, such as road forks, monu- 
ments, or corners of buildings are located on the 


map within 40 feet of their true positions and 
that, vertically, at least 90 percent of the points 
are within one-half the 


accurate in- 


terval. 


contour 


The National Map Accuracy Standards were 
issued about nineteen years ago, and they re- 
flected the experience and judgment of the best 
mapmakers of that day. But we have to re- 
member that photogrammetry as a going con- 
We have 
compiled a good many thousand maps with the 
Multiplex, Kelsh, and ER-55 plotters since 
then. So the purpose of this discussion is to 
review the more extensive experience that map- 
makers and map users have had with the Stand- 


cern was only half a dozen years old. 


ards and maybe suggest a few amendments or 
improvements. Our first speaker is going to 
give us some of the history behind the Stand- 
ards. He is a graduate of Iowa State Univer- 
sity and is registered as a land surveyor in Iowa, 
Louisiana, and California. His present position 
is that of Assistant to the Chief of the Research 
and Technical Standards Staff, U. S. Geological 
Survey. It is a pleasure to introduce Mr. Lloyd 
E.. Marsden. 


How the National Map Accuracy Standards 
Were Developed 


By LLOYD E. 


U. S. 


UR PRESENT National Map Accu- 

racy Standards, which were first is- 
sued 19 years ago, may well be regarded as 
a side effect of the revolution in topographic 
mapping brought about in the latter 1930's 
by the widespread use of aerial photographs. 
Our sister organization, the American So- 
ciety of Photogrammetry, may be credited 
with sparking the development of mathe- 
matical standards of accuracy which could 
be applied to the general-purpose, small- 
scale quadrangle maps produced by agen- 
cies of the Federal Government. As we 
shall see later, mathematical accuracy stand- 
ards were used as early as 1912 in the pro- 


$27 
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duction of large-scale, special-purpose maps. 
Because the terms “large-scale” and “‘small- 
scale’ mean different things according to 
the point of view of the person using them, 
in this discussion I arbitrarily define small- 
scale as 1:24,000 or smaller and large-scale 
as 1:4,800 and larger. It 
remember that a small-scale map covers a 


is also well to 


large area whereas a large-scale map covers 

a small area. 

AERIAL PHOTOGRAPHS FOR MAPPING 
As 


were 


early as 1920, Government agencies 
using aerial photographs to a limited 
extent for preparing planimetric and photo- 
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mosaic bases on which contour lines were 
added by field methods. In 1930 the Geo- 
logical Survey had one stereoscopic plotting 
instrument, an Aerocartograph, which was 
used to prepare topographic maps from pho- 
tographs; and about this time the Corps of 
Engineers was obtaining photogrammetri- 
cally prepared topographic maps on con- 
tracts with several private photogrammetric 
firms. 

Not until the middle 1930’s however, did 
topographic surveying and mapping by pho- 
togrammetric methods really catch on. The 
incentives to devise ways of quickly produc- 
ing accurate topographic and planimetric 
maps were provided, in part, by the estab- 
lishment of the Tennessee Valley Authority 
in 1933, with its immediate need for plani- 
metric and topographic map coverage of 
the entire Tennessee Valley, and also by the 
expanded planimetric mapping program of 
the Soil Conservation Service. 

Aerial photographs supplied the means of 
producing maps expeditiously and economi- 
cally. By 1936 the Geological Survey, in 
cooperation with TVA, had established a 
small multiplex 
Chattanooga. 


mapp'ng laboratory in 
And, at the same time, there 
was increasing interest throughout the 
country regarding the establishment of addi- 
tional private photogrammetric mapping 
firms. 


NEED FOR MAP ACCURACY STANDARDS 


Like any other revolutionary new process, 
photogrammetric mapping methods did not 
receive wholehearted acceptance within the 
surveying and mapping profession for the 
next several years. Many field topographers 
did not believe that the photogrammetrists 
and their new-fangled gadgets could dupli- 
cate a skill acquired through many years of 
field experience. Naturally, both sides over- 
stated their cases, and, for the next 10 years 
or so, the arguments were vivid, heated, and 

without uniform accuracy standards on 
which to base comparisons of accuracy, cost, 
and efficiency—not always convincing. 

There were other good reasons for setting 
up accuracy standards which would be cap- 
able of mathematical analysis. Certain of 
the private firms were obtaining contracts 
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for surveying and mapping services, and 
definite criteria were needed to determine 
the acceptability of their work. Moreover, 
many Federal agencies and private firms 
were making special-purpose, maps of small 
areas throughout the country, and criteria 
were needed for judging whether this map- 
ping could later be incorporated into the 
quadrangle maps prepared mainly by the 
Geological Survey. Then, too, the map user 
was entitled to more definite information as 
to the inherent accuracy of the map he was 


using. 
EARLY MAP-ACCURACY CONTROLS 


For those of us who have spent the greater 
part of our careers making maps under the 
present standards, it is difficult to under- 
stand how efficient surveying and mapping 
operations could be planned without a clea 
idea of the accuracy to be attained in the 
final map. Many factors affect the ultimate 
the height at which the photo- 
graphs are taken, the amount and distribu- 
tion of control surveys, the method used in 
extending photogrammetric control, and, to 
some extent, the skill and experience of the 
photogrammetric technician. 

How, then, was accuracy controlled or 
measured in the days before definite stand- 
ards were set up? We know that before 
1900 accurate, large-scale, topographic maps 


accuracy 


were made of many of our larger cities, in- 
cluding Baltimore, St. Louis, and Washing- 
ton. The accuracy of these maps was con- 
trolled by specifying the methods to be used, 
the amount and distribution of control, and 
by inspecting the work closely as it pro- 
gressed. Much the same principles were 
applied to the small-scale, general-purpose, 
quadrangle maps by the Federal Govern- 
Appendix, 1). The amount, distri- 
bution, and accuracy of the control were 
specified for these quadrangle maps, but it 
was not practical to inspect all of every 
topographer’s work as it progressed, al- 


ment 


though some maps were sample-checked in 
the field. The accuracy of maps produced 
during this period depended largely on the 
skill of the individual topographers. It be- 
came common practice to evaluate the accu- 
racy of any given topographic map accord- 
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NATIONAL MAP ACCURACY STANDARDS 


ing to the professional reputation of the 
topographer who made it. However, as 
photogrammetric methods began taking 
over, definite accuracy standards became 
clearly necessary. 

With a proprictary interest in the squab- 
bles between the photogrammetrists and the 
proponents of mapping entirely by field 
methods, in 1937 the American Society of 
Photogrammetry set a committee to work 
drafting accuracy specifications. George D. 
Whitmore, who was then Chief of Surveys 
for the Maps and Surveys Division of TVA, 
served as chairman, and the other 10 mem- 
bers represented both governmental and 
commercial mapmakers.’ 


PROBLEMS OF ASP COMMITTEE 


Some of the 
ASP committee are described by Chairman 
Whitmore in an article published in the 
April-May—June 1938 issue of Photogram- 
Although most of the 
members of the profession agreed that ac- 


problems confronting the 


metric Engineering. 


curacy standards were urgently needed, they 
held widely diverse opinions as to what thos 
standards should be based on. Some sug- 
gested that the accuracy of a map should 
be judged by the amount and distribution 
of the control. Some thought that the de- 
gree of accuracy should vary with the scale 

that the larger the scale of the map, the 


1 Membership of the ASP committee: 

George D. Whitmore, Chairman, Tennessee Val- 
ley Authority, Chattanooga, Tenn. 

W. N. Brown, Vice Chairman, W. N. Brown, Inc., 
Washington, D. C. 

B. J. Anderson, U. S Navy Hydrographic Office, 
Washington, D. C. 

L. T. Eliel, Fairchild Aerial Surveys, Los Angeles, 
Calif. 

E. L. Hain, U. S. Geological Survey, Washington, 
D. C. 

H. H. Hodgeson, U. S. Geological Survey, Sacra- 
mento, Calif. 

lr. P. Pendleton, U. 
tanooga, Tenn. 

B. G. Jones, U. S. Coast and Geodetic Survey, 
Washington, D. C. 

J. E. Wood, Map Reproduction Plant, Corps of 
Engineers, Washington, D. C. 

C. H. Wright, Haaza Engineering Co., Charles- 
ton, S. C. 

M. S. Wright, Soil Conservation Service, Wash- 
ington, D. C 


S. Geological Survey, Chat- 
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should be. 
Contrariwise, others thought that the smaller 
the map scale, the greater the relative ac- 
curacy should be. Others suggested that 
there should be a single set of accuracy 


greater the relative accuracy 


standards for all maps, regardless of scale, 
and that any map should be published at a 
scale which met those standards, no matter 
Others sug- 
gested that the accuracy of the map should 
be made dependent on the methods of pro- 
duction. 


what the compilation scale. 


The majority, however, appeared 
to favor grading and labeling maps after 
completion, according to accuracy, with two 
or three grades or classes. 

EARLY MAPPING SPECIFICATIONS 

‘To draft standards that would satisfy the 
holders of all these opinions was no small 
task. 


few precedents. 


The committee did, however, have a 
As early as 1912 Cincin- 
nati awarded a contract to the firm of 
srown and Clarkson of Washington, D. C., 
for topographic surveys and maps of the 
city at the scale of 1:4,800. Included in the 
agreement were the criteria for accepting 
the work. 
in the Appendix (2) because they are gen- 


These specifications are quoted 


erally considered to be the first accuracy 
specifications based on mathematical stand- 
ards. Similar specifications were used in 
1920 for the topographic survey and map of 
Richmond, Va., which the city contracted 
with R. H. Randall & Company. (Appen- 
dix, 3) In 1934 the American Society of 
Civil Engineers adopted standard specifica- 
tions for 1:2,400-scale maps of city areas. 
‘These specifications included a half-interval 
tolerance for contours and a 0.01-inch posi- 
tion tolerance for well-defined map fea- 
(Appendix, 4) 

Of course, all these specifications were 


tures, 


for large-scale topographic maps. ‘The com- 
mittee had less guidance in specifications 
suitable for small-scale, general-purpose 
maps. But even here, the field was not en- 
tirely devoid of precedents. In 1920, shortly 
after the Federal Board of Surveys and 
Maps was established by Executive Order 
to coordinate the surveying and mapping 
activities of the several Federal agencies, 
the Secretary of the Board sent recom- 
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mended specifications for map accuracy to 
each mapmaking agency except the Geo- 
logical Survey and the Coast and Geodetic 
Survey. These specifications stated that 
all well-defined features should be located 
within 250 feet of true position in rough 
or timbered country with little cultural de- 
tail and within 100 feet of true position in 
open, developed country; the elevations of 
these features should be correct within one- 
fifth of the contour interval. (Appendix, 
5) Presumably these specifications were in- 
tended to insure that the mapping done by 
the various agencies would be accurate 
enough to be incorporated into the Topo- 
graphic Atlas of the United States. 


ASP COMMITTEE RECOMMENDATIONS 


After two years of work, the ASP com- 
mittee published its recommended map-ac- 
curacy specifications in the January-Febru- 
ary-March 1939 issue of Photogrammetric 
Engineering and invited members to send 
in their criticisms. (Appendix, 6) Copies 
of the committee’s report were sent to the 
principal surveying and mapping agencies 
of the Federal Government, to technical 
societies, and to individuals interested in 
the subject. The committee believed that 
circulation of its recommendations would 
lead to further study by other organizations 
and eventual adoption of uniform map-ac- 
curacy specifications, both by government 
agencies and by private firms. 

FEDERAL BOARD OF SURVEYS AND MAPS 

The Federal Board of Surveys and Maps? 
was the logical organization for formulating 
and putting into effect uniform map-ac- 
In 1921 the Board had 
prepared and approved specifications for 
control surveys. As revised in 1926 and 


curacy standards. 


2 The Federal Board of Surveys and Maps con- 
sisted of representatives from 24 Federal agencies. 
It was created by Executive Order on December 
30, 1919, to coordinate the activities of the vari- 
ous surveying and mapping agencies of the Ex- 
ecutive Departments of the Government, to 
standardize results, and to avoid unnecessary 
duplication of work. The Board held regular 
meetings monthly, except June, July and August, 
until it was abolished by Executive Order on 
March 10, 1942. 
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1933, these specifications were generally 
adopted by the profession and remained in 
effect until very recently. With regard to 
map-accuracy standards, however, _ the 
Board took no action, beyond circulating 
the brief statement of recommended stand- 
ards back in 1920, until after the ASP com- 
mittee had published and circulated its 
1939 report. 

At the September 1939 meeting of the 
Board, the Forest Service representative 
urged the members to take the initiative in 
adopting map-accuracy standards. He 
pointed out that money would be saved and 
duplication of effort would be avoided if 
uniform standards were in effect, because 
the mapping done by other agencies would 
supplement the work of the Geological Sur- 
vey and thus advance the completion of 
map coverage of the entire country. The 
task of drawing up standards was thereupon 
assigned jointly to the committee on Topo- 
graphic Maps and the committee on Tech- 
nical Standards. 

GEOLOGICAL SURVEY STUDY 

The chairman of the Board’s Committee 
on Topographic Maps, John G. Staack, was 
also the Chief Topographic Engineer of the 
Geological Survey. As a preliminary step, 
he asked a group of his top supervisors to 
study and recommend accuracy standards. 
He believed that the men on the ground 
supervising the mapping operations were 
best able to determine practical accuracy 
tolerances and that the Survey should study 
the subject thoroughly before discussing it 
with other agencies. 

At this time—January 1940—various 
combinations of mapping methods were 
used in Geological Survey operations. Pho- 
togrammetric methods were beginning to 
supersede field methods, but the study com- 
mittee realized it might be several years be- 
fore enough photogrammetric equipment 
was available to take care of the entire Na- 
tional mapping program. Meanwhile, pho- 
togrammetric and field methods would have 
to be employed, both separately and com- 
bined. Considering that, as a practical mat- 
ter, any mapping procedure must usually 
be carried out within the limits of a stated 
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NATIONAL MAP ACCURACY STANDARDS 


unit cost that is generally recognized as 
reasonable, and that the methods used in 
making a map undoubtedly affect its accu- 
racy, this group considered it practical to 
base accuracy standards on the methods of 
production and accordingly recommended 
a set of specifications which took into ac- 
count all the methods then in use. (Appen- 
dix, 7) Different standards of horizontal 
accuracy were recommended for maps made 
by photogrammetric methods and for those 
made by field methods. Four different ver- 
tical-accuracy standards recom- 
mended: for photogrammetric contouring, 
for field contouring on planimetric bases, 
for complete field mapping, and for sub- 
standard reconnaissance mapping. 


were 


SPECIFICATIONS OF THE BOARD OF 
SURVEYS AND MAPS 

The two committees of the Board of Sur- 
veys and Maps assigned to prepare its rec- 
ommended accuracy standards adopted the 
philosophy that any official standards should 
refer to the quality of the final maps rather 
than to the methods used in producing 
them. The problem remained, however, of 
what to do about the major differences in 
map quality which were likely to result un- 
til photogrammetric methods became uni- 
versal. This problem was intended to be 
taken care of by setting up four classes of 
maps, A, B, C, and D, each with slightly 
different accuracy standards. Otherwise, 
the recommended standards were an amal- 
gam of the Geological Survey report and 
the ASP committee report. (Appendix, 8) 
When these specifications were discussed 
at a special meeting of the Board in June 
1940, a TVA representative urged the Board 
to defer adoption until certain details were 
studied more carefully. By 1940 the USGS- 
TVA group at Chattanooga had had four 
years of intensive experience in making 
topographic maps mainly from photogram- 
metric surveys, and in map testing. The 
rigid tests by means of ground surveys were 
intended to determine which methods of 
map production were most efficient and, for 
maps prepared on contract with commer- 
cial firms, whether the maps were of ac- 
ceptable quality. The TVA representative's 
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objections centered on four points: (1) that 
not more than one tolerance should be spec- 
ified for Class A maps; (2) that some of 
the terminology (such as “open terrain” and 
“salient and controlling topographic fea- 
tures”) was imprecise and confusing; (3) 
that few maps then being produced would 
meet the stringent requirement of quarter- 
interval accuracy for slopes of 15 percent 
or less; and (4) that it was very question- 
able whether four classes were needed; two, 
or at most three classes should be enough. 
The members of the Board appreciated 
the merits of the points raised, but decided 
that modifications could wait until further 
evidence was obtained. Consequently, the 
specifications were tentatively adopted, for 
trial use during the summer of 1940, and 
the member agencies were requested to test 
new and completed maps and report their 
findings by the September meeting if pos- 
sible. As events turned out, that was the 
last action on accuracy specifications taken 
by the Board. 
BUREAU OF THE BUDGET STUDY 
In August, 1940, the Director of the 
Bureau of the Budget announced the ap- 
pointment of Robert H. Randall, whose 
principal duty would be “to facilitate the 
handling of estimates and related problems 
of programming and administration in this 
field,” that is, Federal mapping activity.® 
The need for uniform and official accuracy 
Mr. 


Randall therefore arranged a series of con- 


standards remained as urgent as ever. 


ferences with representatives of the map- 
ping profession and the Federal mapping 
agencies with the objective of developing 
standards applicable to maps at all scales 
and which would be and 


clear, concise, 


free of any ambiguity. 

NATIONAL STANDARDS ADOPTED 

The original version of the National Map 
Accuracy Standards, as worked out by the 
conferees, was issued by the Bureau of the 
Budget on June 10, 1941, under the title 

’ Letter from the Director of the Bureau of the 
Budget to the Secretaries of the Federal Depart- 
ments engaged in Surveying and Mapping Activi- 


ties. 
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“Standard of Accuracy for a National Map 
Production Program.” (Appendix, 9) The 
Standards as adopted were quite similar to 
those recommended by The American So- 
ciety of Photogrammetry. However, the 
provisions for horizontal accuracy were an 
odd compromise. Three reference scales, 
1:62,500; 1:24,000 and 1:12,000, were es- 
tablished, with corresponding accuracy tol- 
erances of 1/50, 1/40, and 1/30 inch. 
Maps with scales between the reference 
scales were permitted a tolerance in ground 
distance equal to that of the next smaller 
reference scale. 

This sliding scale of horizontal accuracy 
resulted in a peculiar anomaly with regard 
to military maps prepared or sponsored by 
the Army. The two standard military pub- 
1:25,000 and 1:50,000 
were both related to the reference scale of 
1:62,500, and thus each would be permitted 
a horizontal displacement error of about 
100 feet ground distance. Thus also the 
military maps published at 1:25,000 would 
be permitted a tolerance of 1/20 inch 
whereas maps published at 1:24,000, the 
civilian map scale, would have a tolerance 
of only 1/40 inch. It apparently appeared 
desirable to all concerned to use a single 
tolerance of 1/50 inch for the maps of the 
National Topographic Series, both civilian 
and military editions. 


lication scales of 


And as the war had 
made the military mapping programs of 
paramount urgency, the Standards were re- 
vised in 1943 to provide the now-familiai 
tolerances of 1/50 inch for scales of 1: 20,000 
and smaller and 1/30 inch for scales larger 
than 1:20,000. (Appendix, 10) 

The revision of June 17, 1947, which is 
still in effect, changed the title to “United 
States National Map Accuracy Standards” 
and changed the wording of the accuracy 
compliance statement to “This Map Com- 
plies with Natoinal Map Accuracy Stand- 
ards.” The rest of the text is identical with 
the 1943 version. 

REMARKS AND CONCLUSION 

As finally adopted, the Standards pro- 
vided for only one class of standard-accu- 
racy maps. The preliminary recommenda- 
tions had all proposed several classes, so 
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that maps already produced could be prop- 
erly pigeonholed, as well as those new maps 
that would not meet the requirements for 
the highest grade. The Standards, how- 
ever, made it clear that each agency is re- 
sponsible for determining which of its maps 
should be designed to meet the standards 
and labeling those that do. And there is no 
requirement, other than that imposed by 
the producing agency, that all maps must 
meet the National Map Accuracy Standards. 

The Geological Survey first began using 
the accuracy statement in 1943, for mapping 
done under Army repay funds. As a mat- 
ter of policy the Survey did not classify the 
accuracy of the maps produced under its 
regularly appropriated funds until later, 
when practically all its mapping operations 
had been geared to photogrammetric meth- 
ods. In January 1947 the Survey adopted 
the policy of preparing its planimetric and 
topographic maps to comply with the Na- 
tional Map Accuracy Standards whenever it 
is technically and economically feasible. 

It has not been the purpose of this paper 
to discuss the adequacy or inadequacy of 
the present Standards. ‘That they have 
been used for 19 years with only one signifi- 
cant change is testimony either to their ade- 
quacy or to the complacency of the survey- 
ing and mapping profession. In either case, 
such an important policy should be reviewed 
periodically. And if changes in the Stand- 
ards seem advisable, the American Congress 
on Surveying and Mapping, representing an 
important cross section of the surveying and 
mapping profession, would seem to be an 
appropriate organization to press for those 
changes. 


APPENDIX 
(1) 


Quotation from Bulletin 788, “Topographic 
Instructions of the United States Geological Sur- 
vey,” 1928: 

“Accuracy in a topographic map can be truly 
measured only by a combined appraisal of the 
character and amount of its control, its adjust- 
ment, the accuracy with which the field measure- 
ments have been taken and plotted, the ease with 
which the features mapped can be identified, its 
amount of detail or degree of generalization, the 
consistency of its parts, its freedom from errors 
and omissions, and its date of survey.” 


NATIO! 


SPECIF 


The City 


Surve 
The 
2! 2 fe 
5 feet 
thar 
10 fee 
vide 
to a 





\PPING 


e prop- 
W maps 
ents for 
s, how- 
y is re- 
ts maps 
andards 
‘re is no 
sed by 
ps must 
indards. 
n using 
lapping 
a mat- 
sify the 
nder its 
1 later, 
erations 
c meth- 
adopted 
ric and 
the Na- 
never it 
ible. 

is paper 
uacy ol 
y have 
 signifi- 
eir ade- 
survey- 
er Case, 
eviewed 
Stand- 
songress 
iting an 
ing and 
» be an 
wr those 


OT aphic 
ical Sur- 


be truly 
1 of the 
s adjust- 
measure- 
~ase with 
tified, its 
tion, the 
m errors 


NATIONAL MAP ACCURACY STANDARDS 


(2 
SPECIFICATIONS FOR TOPOGRAPHIC SURVEYS 


MENTIONED IN AGREEMENT 
By and Between 


The City of Cincinuati and Brown & Clarkson, 


and dated July 27, A.D. 1912 

Survey to be on a scale of 1 inch=400 feet 
The contour interval to be as follows: 

2% feet on slopes of 6 degrees or less. 

5 feet on slopes of more than 6 degrees and less 
than 12 degrees. 

10 feet on slopes of more than 12 degrees pro- 
vided that change from one contour interval 
to another is not to be made in cases where 
revision would be made back to the first in- 
terval after going a short distance. 
rhere are to be shown on the map, in addition 
to contours, all streets, roads, alleys, railroads, 
street railways and traction lines, bench 
marks, topographic stations, public buildings 
and monuments, parks and prominent build- 
ings 

Said work to be done in pencil on sheets of 
24” x 31” it 
an area 


each sheet to have mapped on 
8,000 x 11,000 feet (20” x 27.5” 
thus leaving a margin of about 2 inches 
rhe criterions for acceptable work shall be as 
follows: 


a) Each contour interval must not be in error 
by more than one-half a contour interval. 
b) All horizontal distances between well-de- 
fined points must scale correct to the smallest 
distance which it is possible to plot on the 
sheet. This distance is 1/80 inch, represent- 
ing 5 feet on the ground. 

c) The allowable error in azimuth in closing 
on a fixed point shall be the same as given 
that is, 1/80 inch or 5 feet. 

d) Errors beyond the limits above prescribed 


above in (b 


will be allowed to the number of ten percent 
10 percent 
tested. 


of the total number of points 
In accepted sheets all errors found 
beyond these prescribed limits shall be cor- 
rected 
The accuracy of the work may be tested at 
any time by the Chief Engineer of the City 
of Cincinnati, or by his duly 
gents. The Chief 
authorized agents shall be free at any time 
to relieve the topographers at the planetable 
and personally test work already done; hx 
may also make the observations when closing 
on a fixed point. Another check which may 
be applied is the running of a random tra- 
verse and level line across the section covered 


authorized 
Engineer or his duly 


by the sheet, platting same and comparing 
with map. The matching of the 
where they join is also an acceptable test 
lhe right is reserved by the party of the first 
part to apply any and all tests, subject to 
limits of accuracy herein presented, whether 
mentioned 


sheets 


herein or not, whenever and 


wherever desired. 


6 


/ 


) 
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Each sheet is te be delivered to the party of 
the first part immediately upon its comple- 
tion, and each sheet is to be accepted or re- 
jected according to the above criterions 
within fifteen (15) days after said delivery. 

Said City of Cincinnati is to supply said plane- 
table sheets with all control both horizontal 
and vertical plotted thereon. The horizontal 
control to be provided shall consist of topo- 
graphic points about eight hundred (800) 
feet apart located by closed traverses. The 
average width of such traverses shall be 
about one mile. The vertical control shall 
consist of elevations on these points. Said 
Brown & Clarkson to in no way be respon- 
sible or in any way suffer for errors by the 
said City of Cincinnati in the data supplied 
and plotted on the planetable sheets. No 
work to be rejected or refused payment for 
by said City of Cincinnati due to errors 
arising from this cause. 

(3) 
SPECIFIGATIONS FOR TOPOGRAPHIG MAP OF 
City or RICHMOND, VIRGINIA 
(1920) 

Survey to be made upon a scale of 1” = 200’ 
or 1—2400. The contour interval to be 1, 2, 
and 4 feet, varying with the steepness of the 
slope. 

There are to be shown upon the map, in addi- 
tion to contours and drainage, all streets, 
roads, alleys, curbs, retaining walls, property 

railroads, bench 
marks, parks, public and industrial buildings, 
and all other buildings that the Director of 

Public Works shall specify 

The fieldwork of the survey shall be plotted 
upon sheets of the best 
mounted, well seasoned paper, with the grain 
The size of the sheets shall 
be approximately 27 


lines, steam and electric 


quality, double 

at right angles. 

inches by 20 inches, 
exclusive of a 2-inch margin. 

The criterions for acceptable work shall be as 
follows: 

a) Elevations as obtained from the contour 
map must not be in error by more than one- 
half the contour interval. 

b) All horizontal distances between well-de- 
fined points must scale correctly. To insure 
this the horizontal control of the map, or 
primary traverse, must be run in circuits, or 
closed upon triangulation stations, with field 
closures which do not exceed 1 foot in 8,000 
feet; and the errors of these circuits must be 
distributed by adjustment. 

c) All sheet edges must match exactly within 
the limits of the paper errors 

d) Errors above the limits above described 
must not exceed 10 percent of the points 
tested. 

The accuracy of the work may be tested at 
any time [by] the Director of Public Works 








or his duly authorized assistants, who shall 
be free, at any time, to relieve topographers 
and personally test in the field work already 
done. Another check, which may be applied, 
is the running of a random traverse and level 
line across the section covered by any sheet, 
and platting same and comparing with the 
map. 

6. The office work, or inking, shall consist of the 
complete preparation of all map sheets for 
final reproduction by engraving or photo- 
lithography. All contour lines shall be 
exactly traced in brown; drainage, such as 
stream lines, lakes and ponds, inked in blue; 
and culture, such as lettering, street lines, 
buildings, etc., shown in black. The colors 
used, and the symbols and map make-up in 
general to conform to standard practice as 
shown by the topographic maps of the U. S. 
Geological Survey. Streets and roads shall 
be shown to exact scale and in their correct 
position at all points, recourse being had to 
public records for this purpose 
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SPECIFICATIONS FOR City Maps at SCALE 
oF 1:2,400 
American Society of Civil Engineers, “Technical 
Procedures for City Surveys” 1934. 

5. For acceptable final results, the following 
rules shall be observed: 

a) Planetable traverse closures shall not ex- 
ceed 1:500, nor a maximum of 5 ft. All 
errors of closure shall be distributed and cor- 
rected by graphic adjustment previous to 
the acceptance of the traverse for map con- 
struction. 

b) Planetable level closures shall not exceed 
one-fourth the contour interval, and shall be 
distributed and corrected previous to the 
acceptance of the levels for map construction. 

c) Stadia readings shall be distributed on the 
map sheets with such frequency that; (1 
all elevations obtained from the map shall 
be correct to within one-half the contour in- 
terval; (2) the error in the horizontal posi- 
tion of any well-defined point on a map 
shall not exceed 0.01 in.; (3) all lines on 
each sheet shall match at the edges, within 
visible limits, with the corresponding lines 
on adjacent sheets; and (4) errors in excess 
of the limits prescribed shall not occur in 
more than 10 percent of the number of 
points tested. 

6. The accuracy of the mapping shall be tested 
by running random traverse and level lines 
across any sections of any map sheet, and 
comparing the profiles thus obtained with 
those from the map contours crossing these 
lines (see Fig. 20). 
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RECOMMENDED ACCURACY SPECIFICATIONS 


SURVEYING AND MAPPING 


Federal Board of Surveys and Maps, 1920 

Horizotnal accuracy——‘Topographic mapping 
should be done with sufficient accuracy to insure 
that all prominent topographic or cultural fea- 
tures such as houses, bridges, road crossings, 
stream junctions, well-defined pojnts on ridges, 
etc., will be located within 250 feet of their true 
positions in rough or heavily timbered country 
having little culture, and within 100 feet in open, 
well settled country.” 

Vertical accuracy.—‘“The features noted above 
when instrumentally determined should be shown 
in their true relative elevations within a limit of 
one-fifth of the contour interval used.” 


(6) 
RECOMMENDED Map-Accuracy SPECIFICATIONS 
for 
Planimetric and Topographic Maps and Charts 
Prepared by Stereo-Photogrammetric Processes 
Committee of the American Society of 
Photogrammetry, 1939 
I. Contro.t SuRvEyYs 

a. Horizontal: Each horizontal control station 
used in compiling the map shall be of sufficient 
accuracy in coordinate position (accurate in rela- 
tion to the nearest first-order or second-order con- 
trol stations, which are assumed to be absolutely 
correct) that its position on the map will not be 
in error by more than 1/200th inch (0.13 mm.), 
at publication scale.* (For example, if a map is 
to be published at a scale of 1: 24,000, or 1 inch= 
2,000 feet, the maximum error in coordinates of 
any horizontal control point used should be 
1/200th of 2,000 feet=10 feet.) 

b. Vertical: Each vertical control point used 
shall be correct in elevation (correct with respect 
to the nearest first-order or second-order level 
control, whose elevations are assumed to be ab- 
solutely correct) to within less than 1/10th of the 
contour interval. 

The horizontal and/or vertical control points 
should be of such number and so distributed 
throughout the map sheet’s area that the specifi- 
cations dealing with accuracy of planimetric de- 
tail, and accuracy of contours and elevations, can 
be met. Thus, the minimum number of hori- 
zontal and vertical control points required, and 
their distribution, will be determined in each case 
by the limitations of the mapping method to be 
used. ) 

II. PLottinc 
CONTROL 

a. Projection: The projection lines of the map, 
at publication scale, shall scale correctly, both in 
overall dimensions and relative to each other, as 
follows: 


PROJECTIONS AND HorIZzoONTAL 


1. The original manuscript map should be 
preferably on metal-mounted or other 





*If the compilation seale is the same, or nearly 
the same, as the publication scale, this accuracy 
should be required “at compilation scale.” 
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1ondistortable base, and the projection 
lines should scale correctly within 1/150th 
inch (0.17 mm.). 

If the manuscript map is plotted on 
drawing material subject to expansion or 
shrinkage, the same accuracy in plotting 
the original map should be maintained. 
In the reproduction process, however, a 
method should be used which will as far 
as possible eliminate shrinkage or expan- 
sion distortions, and furnish inking plates, 
engraving plates, or press plates with pro- 
jection lines scaling correctly in overall 
dimensions to within 1/100th inch (0.25 
mm.). 

b. Control Plotting: Each horizontal control 
point shall be plotted in correct position on the 
original manuscript map, with respect to the near- 
est projection lines, to within 1/150th inch 
(0.17 mm.). 

III. Hortzontat 

DETAIL 

Ninety-five percent (95 percent) of all well- 
defined cultural and drainage features shall be 
plotted on the map in correct horizontal coordi- 
nate position within 1/50th inch (0.50 mm.), at 
the publication scale. 

If, for example, publication scale is 1: 24,000, 
or 1 inch=2,000 feet, this specification insures 
that the scaled coordinates of 95 percent of the 
well-defined cultural features will be correct 
within 1/50th of 2,000 feet=40 feet on the 
ground for this particular scale. No limitation 
is suggested for the remaining 5 percent of such 
points. ) 

IV. Vertica Accuracy oF TopoGcrapuic De- 

TAI 

a. Contours: Eighty-five percent (85 percent) 
of all elevations interpolated from the map’s con- 
tours shall be correct within 2 the contour in- 
terval. Not more than 5 percent of all elevations 
interpolated from the map shall show errors in 
excess of the contour interval. Also, any contour 
which can be brought within the above noted 
vertical tolerance by shifting its plotted location 
by 1/50th inch (0.50 mm.), in any direction, at 
the publication scale, shall be considered as cor- 
rectly plotted. 

b. “Spot” Elevations: All “spot” elevations 
shown on the map shall be correct to within /%th 
of the contour interval; except that no “spot” 
elevation need be shown closer than to the near- 
est foot. 

V. SHeet Epce MatcHING 

All cultural, drainage, and topographic features 
between adjoining sheets, along common margin 
lines, or in overlapping areas, shall be correctly 
transferred from one sheet to another, and shall 
match with each other, to within 1/100th inch 
(0.25 mm.) with respect to the nearest projection 
line; except that the map qualities herein speci- 
fied shall not be sacrificed in order to join maps 
of lower order of accuracy. 
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REPORT AND RECOMMENDATIONS ON Map Accu- 
RACY AS APPLIED TO STANDARD TOPOGRAPHIC 
Maps oF THE GEOLOGICAL SURVEY 


Special Committee on Map Accuracy, 
February 1940 

Horizontal Accuracy of Planimetric Detail 

It is recognized that under this heading specifi- 
cations for general-purpose maps must take into 
account the method of preparation of the plani- 
metric base. The tolerance for maps made en- 
tirely by ground methods must of necessity be 
different from those made by stereophotogram- 
metric methods. Since the Geological Survey is 
turning to stereophotogrammetric processes for 
preparing planimetric bases for topographic map- 
ping as rapidly as equipment can be obtained, 
these specifications are designed to cover maps 
made by photogrammetric methods, ground meth- 
ods, or various combinations thereof. 

(a) For maps made by stereophotogrammetric 
processes, ninety percent (90 percent) of all 
well-defined cultural and drainage features 
shall be plotted on the map in correct hori- 
zontal coordinate position within 1/50th of 
an inch at the publication scale. 

b) For maps made entirely by ground meth- 
ods, 90 percent of all well-defined cultural, 
drainage and salient topographic features 
shall be located with such accuracy that 
scaled measurements to the nearest basic 
control or planetable intersection control 
shall be within one percent of correct. 

Vertical Accuracy of Topographic Detail 

A. Contours: At the present time there is a 
decided lack of equipment to contour maps ex- 
clusively by stereophotogrammetric methods. 
There is no question about the desirability of 
mapping the rough mountainous areas by this 
method, but the cost of preparing such maps 
covering comparatively flat or low-relief areas by 
this process will continue, for some time to come, 
to exceed the cost by ground methods. The com- 
bination of the two methods or the preparation 
of the planimetric bases by stereophotogram- 
metric methods and the contouring by planetable 
and ground methods will probably continue 
through a long transition period as photogram- 
metric equipment and methods are perfected. 
A different degree of compliance will be necessary 
for (1) Areas contoured by stereophotogram- 
metric methods; (2) Areas contoured by ground 
methods on planimetric bases compiled from 
aerial photographs; (3) Areas surveyed entirely 
by ground methods; (4) Areas surveyed less ac- 
curately for economic reasons. 

A-1 Areas contoured by stereophotogrammetric 

methods 
Contours: Eighty-five percent (85 percent) 
of all elevations interpolated from the map’s 
contours on slopes of 15 percent or more shall 
be correct within 2 the contour interval and 
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on slopes of less than 15 percent shall be cor- 
rect within % contour interval. Any contour 
that can be brought within the permissible ver- 
tical tolerance by shifting its plotted location 
by 1/50th inch (0.50 mm.) in any direction, at 
the publication scale, shall be considered as 
correctly plotted. 

A-2 Areas contoured by ground methods on 

planimetric bases 

In open terrain, 90 percent of all elevations 
interpolated from contours delineating salient 
and controlling topographic features or in areas 
where predominating slopes are less than 15 
percent shall be correct within % of the con- 
tour interval. On subordinate features or in 
areas of predominating slopes greater than 15 
percent, 75 percent of all elevations interpo- 
lated from contours shall be correct within one 
contour interval. 

In densely covered terrain the same condi- 
tions apply but the required compliance shall 
be 80 percent and 65 percent respectively. 

In all cases a correction in position of the 
interpolated point equal in amount to the error 
in position of the topographic features, (see 
III, b 


compliance with this specification. 


is permissible if necessary to secure 


A-3 Areas surveyed entirely by ground meth- 
ods 

In open terrain, 85 percent of all elevations 
interpolated from contours delineating salient 
and controlling topographic features, or in 
areas where predominating slopes are less than 
15 percent, shall be correct within % of the 
contour interval. On subordinate features o1 
in areas of predominating slope greater than 
15 percent, 70 percent of all elevations interpo- 
lated from contours shall be correct within one 
contour interval. 

In densely covered terrain the same condi- 
tions apply but the required compliance shall 
be 75 percent and 60 percent respectively. 

In all cases a correction in position of the 
interpolated point equal in amount to the error 
in position of the topographic 
III, b), is permissible if necessary to secur 
compliance with this specification. 


feature, (see 


\-4 Areas surveyed less accurately for eco- 
nomic reasons 

For economic reasons it may be necessary to 
map extensive areas rapidly and by methods 
that make it impossible to comply with the fore- 
going tolerances. Maps based on a minimum 
of ground control and contoured largely from 
aneroid barometer elevations are of this type. 
In general, such maps will be made as accu- 
rately as economy will permit. This type of 
map probably can be discontinued when ade- 
quate photogrammetric equipment 
available for the mapping program. 


bec omes 


a) Horizontal Accuracy: 
All roads, principal trails and ridges, and major 
drainage features shall be located by stadia plane- 
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table traverse with such accuracy that scaled 
measurements to the nearest control points are 
correct within two percent. Sharp summits an‘ 
other prominent features that can be marked by 
appropriate signals shall be located by planetable 
triangulation with an error not in excess of 1/40 
inch. Where necessary, sufficient additional 
stadia planetable traverse lines shall be run to 
roughly grid the area into blocks not exceeding 
10 square miles in extent. 

(b) Vertical Accuracy: 

Vertical angle determination of elevations of 
all points located by planetable triangulation 
shall be correct within % contour interval. Ver- 
tical angles shall also be read to all prominent 
features that may be identified on photographs 
if available, which will later permit the deter- 
mination of elevations of these features correct 
within '% contour interval. Elevation closures 
of all stadia traverse lines shall not exceed 4 
contour interval. 

c) Contours: 

Seventy-five percent of all elevations interpo- 
lated from contours delineating features within 
Y% mile of any stadia traverse line, or within 4 
mile of any top or other feature located by plane- 
table intersection, shall be correct within one con- 
tour interval. Contours located by tape traverse 
and aneroid barometer shall correctly represent 
all definite physiographic features and elevations 
interpolated therefrom shall not have an error in 
excess of twice the contour interval. 

B. Published Elevations: Along roads all in- 
strumentally determined elevations shall be cor- 
rect to within 1/10 and in interior areas to 
within 1/5 of the contour interval. All spot 
elevations determined by photogrammetric meth- 
ods shall be correct to within 4% of the contour 
interval. If, however, “spot” elevations are pub- 
lished, it is recommended that they be shown in 
brown with a marginal note indicating their de- 
Published elevations should 
not be shown closer than to the nearest foot 


gree of accuracy. 
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SPECIFICATIONS DerFINING Map AccurRACy 
Federal Board of Surveys and Maps, June 1940 
CLASS “A” MAPS 

a) Planimetric detail: Ninety 

percent of well-defined cultural and drainage 

features shall be plotted on the map in correct 
horizontal coordinate position within 1/40 of 
an inch at the publication scale. 

b-1) Contours: In open terrain, eighty-five 
85 percent) of all elevations interpo- 
lated from contours delineating salient and con- 
trolling topographic features, or in areas where 
predominating slopes are less than 15 percent, 
shall be accurate within % of the contour in- 
terval at publication scale. On subordinate 
features or in areas of predominating slopes 
greater than 15 percent, 75 percent of all ele- 
vations interpolated from contours shall be cor- 
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NATIONAL MAP ACCURACY STANDARDS 


rect within one contour interval at the publi- 
cation scale. In the densely covered terrain 
the same conditions apply but the required 
compliance shall be 75 percent and 65 percent 
respectively. 

In all cases a correction in position of the 
interpolated point equal in amount to the tol- 
erance in position of the topographic feature 
see III-a), is permissible if necessary to se- 
cure compliance with this specification, o1 
b-2) Contours: Eighty-five percent (85 per- 
cent) of all elevations interpolated from the 
map’s contours on slopes of 15 percent or more 
shall be correct within one-half the contour 
interval and on slopes of less than 15 percent 
shall be correct within 1% contour interval. 

CLASS “B” MAPS 

a) Planimetric detail: Ninety percent (90 
percent) of all well-defined cultural, drainage, 
and salient topographic features shall be lo- 
cated with such an accuracy that scaled meas- 
urement to the nearest basic control or plane- 
table intersection control shall be within one 
percent of correct. With usual spacing of con- 
trol one percent tolerance represents a paper 
displacement not in excess of 1/20 inch. 

b) Contours: In open terrain, eighty-five per- 
cent (85 percent) of all elevations interpolated 
from contours delineating salient and con- 
trolling topographic features, or in areas where 
predominating slopes are less than 15 percent, 
shall be correct within “% of the contour inter- 
val at the publication scale. On subordinate 
features or in areas of predominating slope 
greater than 15 percent, 70 percent of all ele- 
vations interpolated from the contours shall be 
correct within one contour interval at the pub- 
lication scale. In densely covered terrain the 
same conditions apply but the required com- 
pliance shall be 75 percent and 60 percent 
respectively. 

In all cases a correction in position of the 
interpolated point equal in amount to the 
tolerance in position of the topographic fea- 
ture, (see IV a), is permissible if necessary to 
secure compliance with the specifications. 

CLASS “C” MAPS 

a) Planimetric detail: Eighty percent (80 
percent) of all well-defined cultural, drainage, 
and salient topographic features shall be located 
within such accuracy that scaled measurements 
to the nearest basic or supplementary control 
shall be within two percent of correct. With 
usual spacing of control two percent tolerance 
represents a paper displacement not in excess 
of 1/10 inch. 

(b) Contours: Seventy-five percent (75 per- 
cent) of all elevations interpolated from con- 
tours delineating features within 4 mile of any 
supplementary traverse line or within 4% mile 
of any topographic or other feature located by 
intersection shall be correct within one con- 
tour interval. Contours located by tape tra- 
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verse and aneroid barometer shall correctly 
represent all definite physiographic features 
and elevations interpolated therefrom shall not 
have an error in excess of twice the contour 
interval. 
CLASS “D” MAPS (sub-standard) 

a) Planimetric detail and (b) contours: For 
economic or other reasons it has been neces- 
sary in the past and may be necessary in the 
future to map extensive areas rapidly by 
methods that make it impracticable to comply 
with tolerances for class “C” maps. Such 


maps shall be designated as class “D.” In 
general such maps are as accurate as economic 
or other factors permit. No tolerances are 


specified. 

Supplementary elevations: Along roads all in- 
strumentally determined elevations shall be cor- 
rect to within 1/10 and in interior areas to 
within 1/5 of the contour interval. All eleva- 
tions determined by photogrammetric methods 
shall be correct to within % of the contour 
interval. 
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STANDARDS OF ACCURACY FOR A NATIONAL MAp 
PRODUCTION PROGRAM 
Bureau of the Budget, June 10, 1941 

With a view to the utmost economy and ex- 
pedition in producing maps which fulfill not 
only the broad needs for standard or principal 
maps, but also the reasonable particular needs of 
individual agencies, it is proposed that standards 
of accuracy be adpoted, as hereinafter defined. 

1. Three publication scales are selected for 


reference in accuracy. These are 1:62,500 (1 
inch equals approximately 1 mile); 1:24,000 (1 
inch equals 2,000 feet) ; 1:12,000 (1 inch equals 
1,000 feet). These publication scales are estab- 


lished only for the purpose of reference in specify- 
ing accuracy. They are not to be taken as indi- 
cating a requirement that any agency’s map work 
must be published upon one or more of them. 
2. Horizontal accuracy for the first reference 
scale shall be such that not more than 10 per- 
cent of the points tested shall be in error by more 
than 1/50 inch; for the second scale, 1/40 inch; 
and for the third, 1/30 inch. These limits of ac- 
curacy shall apply in all cases to positions of well- 
defined points only. ‘“‘Well-defined’”’ points are 
those that are easily visible or recoverable on the 
ground, such as the following: monuments or 
markers, such as bench marks, property boundary 
monuments; intersections of roads, railroads, etc. ; 
corners of large buildings or structures (or center 
points of small buildings); etc. In general what 
is “well defined” will also be determined by what 
is plottable on the scale of the map within 1/100 
inch. Thus, while the intersection of two road 
or property lines meeting at right angles would 
come within a sensible interpretation, identifica- 
tion of the intersection of such lines meeting at 
an acute angle would obviously not be practicable 
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within 1/100 inch. Similarly, features not iden- 
tifiable upon the ground within close limits are 
not to be considered as test points within the 
limits quoted, even though their positions may be 
scaled closely upon the map. In this class would 
come timberlines, soil boundaries, etc., etc. 

Vertical accuracy, as applied to contour maps 
on all scales, shall be such that not more than 10 
percent of the elevations tested shall be in error 
more than one-half the contour interval. In 
checking elevations taken from the map, the ap- 
parent vertical error may be decreased by assum- 
ing a horizontal displacement within the permis- 
sible horizontal error for a map of that scale. 

3. The accuracy of any map may be tested by 
comparing the positions of points whose locations 
or elevations are shown upon it with correspond- 
ing positions as determined by surveys of a higher 
accuracy. Tests shall be made by the producing 
agency, which shall also determine which of its 
maps are to be tested, and the extent of such 
testing. 

+. Maps published on scales differing from the 
foregoing shall be considered of standard accu- 
racy, if, when reduced to the next smaller ref- 
erence scale, they would meet the accuracy re- 
quirements of that scale. For example, a map on 
a scale of 1:31,680 should test with an accuracy 
of 1/25 inch, or better, so that if reduced to the 
reference scale of 1:62,500 it would have an 
accuracy of 1/50 inch; similarly, the accuracy of 
a 1:15,840-scale map should be between 1/26 
and 1/27 inch. The accuracy requirements of 
the 1:62,500 scale shall be applicable to the 
1:63,360 scale. Maps meeting these accuracy 
requirements shall note this fact in their legends. 

5. Published maps whose errors exceed those 
aforestated shall omit from their legends all 
mention of standard accuracy. 

6. When a published map is a considerable en- 
largement of a map drawing (“manuscript”) or 
of a published map, that fact shall be stated in 
the legend. For example, “This map is an en- 
largement of a 1:20,000-scale map drawing,” or 
“This map is an enlargement of a 1: 24,000-scale 
published map.” 

7. To facilitate ready interchange and use of 
basic information for map construction among all 
Federal mapmaking agencies, manuscript maps 
and published maps, wherever economically fea- 
sible and consistent with the uses to which the 
map is to be put, shall conform to latitude and 
longitude boundaries, being 15 minutes of lati- 
tude and longitude or 7/2 minutes, or 3% min- 
utes in size. 

(10) 
STANDARD OF ACCURACY FOR A NATIONAL Map 


PRODUCTION ProGRAM! 


Bureau of the Budget, April 26, 1943 








1 Revision of June 17, 1947, reads “UNITED 
STATES NATIONAL MAP ACCURACY STAND- 
ARDS.” 
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With a view to the utmost economy and ex- 
pedition in producing maps which fulfill not only 
the broad needs for standard or principal maps 
but also the reasonable particular needs of indi- 
vidual agencies, standards of accuracy for pub- 
lished maps are defined as follows: 

1. Horizontal accuracy.—For maps on publica- 
tion scales larger than 1:20,000, not more than 
10 percent of the points tested shall be in error 
by more than 1/30 inch, measured on the pub- 
lication scale; for maps on publication scales of 
1:20,000 or smaller, 1/50 inch. These lim- 
its of accuracy shall apply in all cases to posi- 
tions of well-defined points only. ‘“Well- 
defined” points are those that are easily visible 
or recoverable on the ground, such as the follow- 
ing: monuments or markers, such as bench marks 
property boundary monuments; intersections of 
roads, railroads, etc.; corners of large buildings or 
structures (or center points of small buildings) ; 
etc. In general what is “well defined” will also 
be determined by what is plottable on the scale 
of the map within 1/100 inch. Thus while the 
intersection of two road or property lines meeting 
at right angles, would come within a sensible 
interpretation, identification of the intersection of 
such lines meeting at an acute angle would ob- 
viously not be practicable within 1/100 inch 
Similarly, features not identifiable upon the 
ground within close limits are not to be considered 
as test points within the limits quoted, even 
though their positions may be scaled closely upon 
the map. In this class would come timber lines 
soil boundaries, etc., etc. 

2. Vertical accuracy, as applied to contour 
maps on all publication scales, shall be such that 
not more than 10 percent of the elevations tested 
shall be in error more than one-half the contour 
interval. In checking elevations taken from the 
map, the apparent vertical error may be decreased 
by assuming a horizontal displacement within the 
permissible horizontal error for a map of that 
SC ale. 

3. The accuracy of any map may be tested by 
comparing the positions of points whose locations 
or elevations are shown upon it with correspond- 
ing positions as determined by surveys of a higher 
accuracy. Tests shall be made by the producing 
agency, which shall also determine which of its 
maps are to be tested, and the extent of such 
testing. 

+. Published maps meeting these accuracy re- 
quirements shall note this fact in their legends, 
as follows: “This map complies with the national 
standard map accuracy requirements.’’? 

5. Published maps whose errors exceed those 
aforestated shall omit from their legends all men- 
tion of standard accuracy. 

6. When a published map is a considerable 
enlargement of a map drawing (“‘manuscript”) or 





2 Wording of accuracy-compliance statement reads 
“This map complies with national map accuracy 
standards” in revision of June 17, 1947. 
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NATIONAL MAP ACCURACY STANDARDS 


f a published map, that fact shall be stated in 
the legend. For example, “This map is an en- 
largement of a 1:20,000-scale map drawing,” or 
“This map is an enlargement of a 1:24,000-scale 
published map.” 

7. To facilitate ready interchange and use of 
basic information for map construction among all 
Federal mapmaking agencies, manuscript maps 
and published maps, wherever economically fea- 
sible and consistent with the uses to which the 
map is to be put, shall conform to latitude and 
longitude boundaries, being 15 minutes of lati- 
tude and longitude, of 7% minutes, or 334 min- 
ites in size 


CHARMAN buckey: Our next paper was 
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prepared by Mr. Harold E, Sewell of the Army 
Map Service. He received his B.S. degree in 
Civil Engineering from Oklahoma A. & M. 
College and received his Master’s degree in 
Civil Engineering (Photogrammetry 
cuse University. He is presently Chief of Plans 
Division, AMS. However, Mr. Sewell is on a 
foreign assignment, so Mr. Sherman L. Dictterie 
of AMS will present the paper. 

Mr. Dietterle has an A.B. degree in Geologi- 
cal Science from the University of California, 
plus one and a half years of graduate work. He 
is presently Assistant Chief of the Plans Divi- 
sion of AMS. Ladies and gentlemen, Mr. 
Dietterle. 


from Syra- 


Experience With the National Map Accuracy 
Standards at Army Map Service 


By HAROLD E. SEWELL 


ARMY MAP 


HE ARMY MAP SERVICE is re- 

sponsible for the preparation of topo- 
graphic maps to satisfy Department of De- 
fense requirements in various parts of the 
world. The major effort of the Army Map 
Service is devoted to mapping cf foreign 
areas; a comparatively minor effort goes 
into domestic mapping. 

The directives under which AMS oper- 
ates specify that military maps will normally 
be prepared in accordance with National 
Standard Map Accuracy requirements. The 
directives recognize, however, that source 
materials, whether 
photography, and other factors, do not 


restrictions on aerial 
always permit meeting these requirements, 
and maps of lower accuracy will sometimes 
be acceptable. Domestic mapping is al- 
ways programmed with the objective that 
National Map Accuracy Standards must 
be attained except on occasion when the 
urgency of requirement will not permit the 
procurement of completely adequate source 
materials. For mapping in foreign areas, 
the objective again is to meet the National 
Map Accuracy Standards but often AMS 
has littke or no control over the materials 
to be utilized and may have to settle for 
maps of lower accuracies. 





SERVICE 


The Army Map Service has learned from 
experience gained over the last fifteen 
years that the preparation of a map meet- 
ing the National Map Accuracy Standards 
is not a simple matter. It is a complicated 
process requiring expert supervision at every 
step, the use of various precise instruments, 
and the employment of many highly quali- 
fied technicians and professional engineers. 

The procurement of source materials, 
that is, aerial photography and ground con- 
trol, requires special attention. We have 
learned the hard way that aerial photog- 
raphy specifications must provide for pre- 
cisely the material required and that on- 
the-job during all phases of 
photo procurement must be thorough and 
exacting. 


inspection 


AMS has been especially con- 
cerned about the quality of aerial photog- 
raphy to be used in mapping because more 
often than not the available ground control 
will be so limited that the photogrammetric 
triangulation potential of the photography 
must be utilized to the very maximum. 
Photography to be so used should have been 
exposed in a precision camera with lens 
characteristics matching those of the pho- 
togrammetric instrument to be used in the 
triangulation. On occasion, and there have 
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been quite a number during the past fif- 
teen years, we have been called upon to 
from aerial photography 
which had been exposed through a lens 
with characteristics not matching those of 
our equipment even though the 
itself may have been a precision camera. 


prepare maps 


camera 


This has necessitated our procurement of 
special transformating printers in which dia- 
positives, suitable for nominal use in AMS 
equipment, may be prepared from almost 
any cartographic photography so long as 
the angular characteristics are compatible. 

Similarly, AMS finds it necessary to be 
quite particular about ground control and 
exercises whatever influence it can over its 
procurement. AMS establishes only a lim- 
ited amount of ground control through its 
own forces; more often the control to be 
used will be established by facilities over 
which we little or no _ influence. 
place AMS inspec- 
Also, when ground surveys 
are accomplished by foreign agencies, AMS 
may have the opportunity to give on-the-job 


have 
Wherever possible we 
tors on the job. 


training to the local survey agencies and can 
sometimes persuade them to adopt AMS 
procedures. Much of our mapping in- 
volves inaccessible territory where we can 
exercise no influence and we will have to 
use control which already exists. This con- 
trol may consist of actual surveyed points 
or may be only points selected from existing 
maps. In such cases the resulting maps 
may not conform to the National Map Ac- 
curacy Standards. 

In those countries where AMS satisfies 
its map requirements through cooperative 
arrangements with the local cartographic 
agencies, we have found considerable varia- 
tion in local map-accuracy standards. For 
instance, in Europe and certain other areas 
the standards are very high and in some 
cases may be higher than the US standards; 
in other areas, especially in the less de- 
veloped countries, accuracy standards may 
In the former in- 
stance the requirements of the nation con- 


be low or nonexistent. 


cerned may result in a greater effort or 
expense by AMS than necessary to meet 
our standards; in the latter case the coop- 
erating nation may not see the need for a 
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high quality map, being more interested in 
greater coverage. Another factor which 
sometimes creeps in to satisfy local civil 
needs is the requirement for maps at larger 
scale than needed to fulfill our militar 
requirement. In order to gaifi the full co- 
operation of the local cartographic agency, 
we may adopt the larger scale for our mili- 
tary map since without the local participa- 
tion we might not be able to even approach 
National Map Accuracy Standards. 

The Army Map Service would prefer to 
field test for accuracy all new maps pro- 
duced in order to gain specific information 
on each sheet. We do run enough tests on 
domestic projects to assure that the final 
published maps meet the National Map 
Accuracy Standards. The field tests point 
out trouble areas where correction or re- 
compilation may be required. Generally 
we are not able to field test our maps of 
foreign areas, and, even though it were 
possible to do so, it might not be possible 
to obtain the additional data needed to 
bring them up to our national standard. 
AMS relies to a large measure upon its 
test results of domestic mapping to prove 
the validity of its methods and procedures, 
especially in the area of aerial triangulation. 
However, in some areas the native mapping 
agency assists in the accuracy evaluation of 
our maps. 

The accuracy tests conducted by AMS 
are judicious samplings and fall into two 
categories of special surveys which we call 
“Complete Test “Partial 
Test Surveys.” Complete Test Surveys 
are run on about 25 percent of the sheets 
and Partial Test Surveys on the remainder 
in a pattern which will insure that every 
sheet given a Partial Test will border on a 
sheet given a Complete Test. For a 
1:25,000-scale map, a “Complete Test 
Survey” includes the execution of a com- 


Surveys” and 


bined traverse and profile of such length 
as to include at least five kilometers of pro- 
file and the horizontal positioning of at 
least twenty acceptable planimetric features. 
On each quarter of the map sheet not 
vertically tested by the profile, at least five 
spot elevations are established. A “Partial 
Test Survey” consists only of the estab- 
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lishment of at least five spot elevations on 
each quarter of the sheet tested. 

The test surveys may be run prior to 
map compilation, in which case the test 
points are pricked on a set of aerial photo- 
graphs and the control data for those points 
are withheld during compilation stages. 
Test surveys may be run subsequent to 
print of the 
selection of 


compilation, in which case a 
compilation will be used for 
points to be tested. 

sheet to be 
tested, due regard is given to the distribu- 
compilation. 


In selecting the area of a 


tion of control used during 
Generally, areas furthest removed from con- 
If those 
areas stand up under test we can feel pretty 


trol points are selected for testing. 


confident in the other areas. 

The selection of points to be tested for 
accuracy of horizontal position is restricted 
to those defined by the National Map Ac- 
Standards as 


suitable for testing, 


ie., to well-defined planimetric 


curacy 
features 
such as road intersections or stream junc- 
Features which have been unavoid- 
ably displaced on the map conapilation by 


tions. 


exaggeration of symbolization are not tested. 

For determination of vertical accuracy, a 
profile is run with spirit level, with evalua- 
tions being established at all important 
breaks in slope and at intervals along slopes 
of uniform grade. The horizontal position 
of each vertical point is determined by 
transit traverse, usually the same transit 
traverse utilized for positioning of the plani- 
metric features. 

The field-surveyed points, both horizon- 
tal and vertical, are plotted by computed 
coordinates, on a print of the compilation 
or preferably on the manuscript. A care- 
ful comparison is then made of each plotted 
position against the corresponding position 
as shown on the map compilation, due con- 
sideration being given for symbol exaggera- 
tion and for misidentification of features. 


The basis for acceptance of a sheet for 
horizontal accuracy is stated as: “Ninety 
percent of all tested points shall be located 
within two hundredths of an inch of their 
geographic position as referred to the map 
projection.” 


For 


vertical accuracy the criterion is 
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stated as: “The elevations of ninety per- 
cent of the points tested for vertical ac- 
curacy are correct within one-half of the 
basic contour interval.” 

The Army Map Service has recently con- 
ducted investigations to determine the map 
accuracy requirements of military users of 
1:25,000-and 1:50,000-scale maps. The 
investigations revealed that the horizontal 
and vertical accuracies are particularly im- 
He fre- 
quently must use large-scale maps for de- 
termination of initial and for 
orientation; for such use, maps meeting the 
National Map Accuracy Standards are re- 
quired. 


portant to the artillery surveyor. 


position 


Accurate large-scale maps are also 
required by missile units for position de- 
termination and target acquisition. 

Although the National Map Accuracy 
Standards do not apply to the 1:250,000 
scale, AMS has extended the same stand- 
ard to that scale. An investigation is pres- 
ently underway to determine the military 
users’ actual requirements for map ac- 
curacy at that scale. 

The needs of the Army Map Service for 
accuracy criteria have been met by the Na- 
tional Map Accuracy Standards. How- 
ever, it may be appropriate for studies to 
be made to determine the advisability of a 
new approach or whether the criteria should 
statistical 
For example, elevations at both 


be stated in accordance with 
theory. 
gun site and target are important for ac- 
curate military fire, and the criteria for 
vertical accuracy stated in terms of the slope 
of the ground may be more appropriate 
than one-half contour inter- 
The Army Map Service 


is continuing to study the military users’ re- 


our present 


val requirement. 


quirements for map accuracy and will co- 
operate in developing means for improved 
expression of map accuracy standards. 


CHAIRMAN Buckey: Our next paper was co- 
authored by Mr. L. L. Funk and Mr. George P. 
Katibah, 
Photogrammetrist, respectively, both with the 
California Division of Highways. Mr. Funk has 
been identified for many years with the expand- 
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ing use of photogrammetry in highway locations 
and design work and is the author of several 
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In March 1959 he re- 
ceived the Talbert-Abrams award for his report 
on Photogrammetric Map Accuracies published 
in Photogrammetric Engineering in June, 1958. 

Mr. Katibah will the paper. Mr. 


articles on the subject. 


present 


SURVEYING AND MAPPING 


Katibah was graduated from New York State 
College of Forestry with a B.S. degree, then 
completed graduate work in Photogrammetry at 
Syracuse University, receiving an M.S. degree 
in 1948. Ladies and gentlemen, Mr. Katibah 


Large Scale Mapping Requirements for Highway Design 


By L. L. FUNK and G. P. KATIBAH 


CALIFORNIA 


RE National Map Accuracy Stand- 
ards large scale 
This should be an important 
question to any highway engineer using 
photogrammetric maps for design. It is 
of equal importance the the mapmaker who 
attempts to satisfy the highway engineer’s 
requirements. 


satisfactory for 


mapping? 


As an approach to this question we must 
first recognize the phases of design which 
may require varying standards of map ac- 
curacy. These can be summarized as fol- 
lows: 


1) General layout and design of pro- 
posed facility, 

2) Computation of earthwork quanti- 
ties for final design and payment 
to the construction contractor, and 

3) Special designs to fit tight controls 
which directly influence horizontal 
and vertical alignments. 


rhe first phase, general layout and de- 
sign, requires a uniform accuracy consistent 
with normal scales and contour intervals. 
This phase includes the calculation of pre- 
liminary earthwork quantities for deter- 
mining approximate horizontal and vertical 
alignment. One or more alternate locations 
may be involved, the type of information re- 
quired by the designer being of a recon- 
naissance nature with the data being used 
for comparative purposes. The end results 
are a recommended location, a cost esti- 
mate, and other pertinent engineering data. 

The and 
ciated with this phase range from 1 in. 


intervals asso- 
200 
ft., with 10-ft. contours in built-up areas, 
to 1 in. = 400 ft., with 20-ft. contours in 
Various 


scales contour 


remote areas. 


combinations of 
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scales and contour intervals are sometimes 
used depending upon specific situations and 
requirements. For example, 1 in. = 390 ft., 
- 200 ft., with 
5-ft. contours are sometimes desired. 

The horizontal and vertical accuracy re- 
quirements for reconnaissance mapping are 
identical with National Map Accuracy 
Standards, but with the addition of a “brush 
clause.” This is an acknowledgment that 
mapping accuracies generally suffer when 
the ground is obscured, and permits a re- 
duced accuracy in such areas. 


with 10-ft. contours, or 1 in. 


Design mapping for the computation of 
earthwork quantities for final design and 
payment is an engineering phase requiring 
more refined accuracies. Design maps are 
used as an almost complete substitute for 
the final location survey of the selected 
route. Construction plans are prepared 
and rights of way acquired through the use 
of these maps, supplemented by a minor 
amount of field surveying. 

In California, the usual scale for design 
maps is 1 in. =50 ft., with 2-ft. contours 
and/or elevations. Spot elevations 
are needed at all locations where interpola- 
tion of the contours will not show correct 
elevations. In comparatively level terrain 
where photogrammetric contours cannot be 
accurately drawn, a grid of spot elevations 
is substituted. The usual spacing is 100 ft., 
although a 50-ft. spacing in areas of par- 
ticular interest is used in some cases. Spot 
elevations are generally specified where 2-ft. 
contours are more than 100 ft. apart. In 
terrain which is too rough to accommodate 


spot 


a 2-ft. interval, mapping at a scale of 1 
in.= 100 ft., with 5-ft. fre- 
quently used. 


contours is 
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National Map Accuracy Standards are 
considered too broad in scope to adequately 
define requirements for design maps. For 
example, it is obvious that the plotting of 
standard contours in areas obscured by 
vegetation may be difficult or even im- 
possible. Under extreme conditions it may 
be necessary to resort to ground methods. 
However, since we are considering a 2-ft. 
contour interval, the expense of obtaining 
%) percent within 1-ft. in heavy cover may 
not be justified. The practical solution is 
to permit a relaxation of accuracies, re- 
quiring 90 percent of the contours to be 
correct within one interval (2-ft.) and all 
to be correct within two intervals (4-ft.). 
[his tolerance, supplemented by field sur- 
veys in areas of particular interest, has 
proven satisfactory in most cases. 

Another important consideration which 
is not covered by National Map Accuracy 
Standards is the possibility of the ground 
being plotted too high or too low by a sys- 
tematic amount. For instance, under these 
specifications 90 percent of the contours 
could be systematically 1% interval high. 
While such an extreme case is improbable, 
the Standards do permit the possibility. 

Experience with photogrammetric map- 
ping for enyineering design involving 
earthwork quantities demonstrates that a 
high degree of statistical accuracy is re- 
quired. It has been found that systematic 
errors in photogrammetric mapping can be 
controlled within tolerable limits. It is 
also noteworthy that systematic errors apply 
to spot elevations as well as to contours. 
Because of this, digital data (photogram- 
metric cross-sections) may prove to be no 
more accurate than map data (contours 
for the computation of quantities. 

It is apparent that specifications should 
recognize that statistical accuracy is needed 
in a design map. In California our ap- 
proach to this problem is the addition of 
two minimum specification requirements, 
as follows: 


1) A limiting value for the arithmetic 
mean of the errors in relatively small 
segments of the mapping, and 
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2) A limiting value for 90 percent of 
the errors for spot heights. 


In a distribution of random errors of a 
large number of points, the arithmetic 
mean of the errors tends to approach zero. 
The chances for plus errors balance the 
chances for minus errors, presuming that 
the errors are accidental and not systematic. 
Placing a limiting value for the arithmetic 
mean of the errors provides a way of ex- 
pressing the magnitude of systematic error 
which can be tolerated. 

In order to restrict the range of errors, 
another limiting value should be applied. 
This may be done by requiring that 90 per- 
cent of the contours be correct within 1/2 
contour interval, and 90 percent of the spot 
elevations be correct within 4 contour in- 
terval. Another satisfactory method would 
be to limit the value of the standard de- 
viation. 

Current California accuracy specifica- 
tions for a typical project with mapping at 
1 in. = 50 ft., and with 2-ft. contours and/or 
spot elevations can be summarized as fol- 


lows: 


In areas not obscured by a brush or field 
( rops: 
1) 90 percent of the contours shall be 
within 1.0 ft., 
2) 90 percent of the spot elevations 
shall be within 0.5 ft., and 
3) The arithmetic mean shall not ex- 
ceed: 
0.40 ft. for 20 points tested, 
0.30 ft. for 40 points tested, and 
0.20 ft. for 60 or 
tested 


more points 


These limiting tolerances for the arith- 
metic mean are based on a standard de- 
viation of 0.6 ft., and a 99 percent proba- 
bility. Exact values computed on. this 
statistical basis have been rounded out to 
the next higher 0.1 ft. In establishing such 
tolerances two factors should be recognized: 

1) The desirability of testing small seg- 
ments of the mapping to minimize vary- 
ing systematic errors. This work is neces- 
sary if anticipated balances of earthwork 
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quantities between individual cuts and fills 
are to be maintained, and 

2) The effects of irregular ground sur- 
face and even minor amounts of ground 
cover on photogrammetric readings at the 
map scales now being used. 

Special designs to fit tight controls, which 
affect and vertical 
alignment, is a phase which requires meas- 


directly horizontal 
urements with a high degree of point ac- 
curacy as distinguished from statistical ac- 
curacy. In many cases the required point 
accuracy must be an almost exact mathe- 
matical value as distinguished from a map 
measurement. This type of accuracy is 
considered beyond the practical limitations 
of current photogrammetric procedures. 
An example of a horizontal control is the 
precise position of an expensive improve- 
ment which directly influences the location 
of the highway. Likewise, the elevation of 
a railroad track or existing gutter grades are 
examples of vertical controls which may 
directly influence the highway grade. The 
data needed for design in these representa- 
tive situations cannot be derived from a 
map, but mathematical values 
based on the monumented horizontal and 


require 


vertical survey control within the mapping 
area. 

The existence of such specific controlling 
factors is usually not apparent until the 
designer has had the opportunity to investi- 
gate various possibilities on the map. When 
the design has progressed to the point where 
these factors can be recognized, the designer 
should then call for supplemental field sur- 
veys to definitely determine the 
positions and elevations. 


necessary 
A map which has successfully passed a 
field check for compliance with specifica- 
tions is rarely, if ever, of uniform accuracy. 
Many causes for variation in accuracies can 
be cited, but perhaps the major cause is the 
density of vegetative cover. It is not in- 
frequent that areas with apparently heavy 
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cover are compiled with a definite degree 
of confidence by the photogrammetrist, 
whereas he knows he is guessing when the 
ground is completely obscured. The point 
is that the degree of confidence varies con- 
tinuously from “very sure,” “pretty sure,” 
and “maybe,” to “guessing,” depending 
upon the variations in density of cover. An 
experienced photogrammetrist can usually 
anticipate his “feelings” by stereoscopic ex- 
amination of contact prints. By the time 
he has finished the compilation he should 
be able to express his opinion about the 
variations in accuracy in individual areas. 

The designer, because of inexperience 
with the details of photogrammetry, does 
not have the same insight. 


” 


His approach 
to many situations arising during design 
phases would be altered if he had the bene- 
fit of the opinions of the photogrammetrist. 
Possibly one way this situation can be 
remedied is by the use of a system whereby 
the photogrammetrist could express _ his 
opinions about factors which influence the 
compilation. One suggestion is the use of 
reliability diagrams, coded in a manner 
which conveys to the designer the possible 
variations in accuracies, depending upon the 
degree of confidence indicated by the map- 
maker. This idea obviously requires exten- 
sive investigation. To make fully effective 
use of mapping, the designer should have 
all possible information concerning the ac- 
curacy, so that he can recognize situations 
where he should ask for additional field 
data. 
Buckey: The next member on 
our symposium graduated from Notre Dame in 
1935 with a degree of B.S. in Civil Engineering. 
He is a registered Civil Engineer in several 
States and is a long-time member of ACSM, 
ASP, NSPE, and other groups. Since 1954 he 
has been with Mark Hurd Aerial Surveys in 
It is 
a pleasure at this time to present Mr. Joseph 
P. Burns. 
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Accuracy Standards for Large Scale Maps 


By JOSEPH P. BURNS 


MARK HURD 
F IT WERE possible to place all of the 
aerial mapping specifications written in 

the last four years in a single pile, I’m sure 

our problem of reaching the moon would 
be solved. many of our 

mapping problems would be eased if a 


Furthermore, 


match were to be applied to this imposing 
pile. 

Most of these catalog-type documents are 
illegitimate offspring of the “Reference 
Guide Outline” published by the Bureau of 
Public Roads for highway mapping. This 
fairly sensible volume has been diluted, 
misinterpreted, and violated in every con- 
ceivable fashion by a host of amateur speci- 
fication writers in city, country, and State 
offices as well as in private enterprises. 

One enterprising 
parently merged the “Reference Guide Out- 


city engineer ap- 
line” with his street paving specifications. 
As I recall it, the invitation contained ref- 
erences to placing lanterns around the work 
at night and providing street toilets for his 
work crew. 

Fortunately, for the sanity of most of us 
in the private mapping field, this wave of 
writing detailed specifications seems to be 
subsiding. I have recently detected a defi- 
nite trend towards simply specifying the end 
product, leaving the technical details to 
the mapping firms charged with furnishing 
the product. 

Although it must be very reassuring to a 
client to be told that his maps will meet 
“National Map Accuracy Standards as set 
by the U.S. Government,” I am sure that a 
great collective howl would arise if private 
mappers took full advantage of the leeway 
offered by the existing specifications. 

This is particularly true regarding hori- 
zontal position, which would allow 90 per- 
cent of the prominent points to be in erro1 
by l 


under the existing 
100 ft., 
or larger, where control points are usually 


30 of an inch 
specifications. For maps at 1 in. 


AERIAL 
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established to an accuracy of a foot per 
mile or better, it seems inconsistent to fur- 
nish maps that could contain errors in dis- 
tance of six to seven feet or more and still 
be within specifications. 

Such errors would be immediately ap- 
parent when the client attempted to stake 
out a structure on the ground from its map 
location. As this step generally follows the 
preparation of the large-scale map, it is 
readily apparent that every effort should be 
made to maintain absolute position on the 
map and to provide a sufficient number of 
marked ground points to yield a satisfac- 
tory tie between the map and the ground. 
Yet this step is often neglected, with the 
result that much of the map accuracy is 
wasted through difficulty in recovering the 
ideal structure location on the ground. 

To minimize this difficulty, the trend 
seems to be toward requiring ground tar- 
100 ft., or larger, 
which undoubtedly will result in much more 


gets for maps at 1 in. = 


accurate map positions and will enable the 
mapper to approach more nearly the ac- 
curacy inherent in the control survey. 

As a word of caution, the horizontal ac- 
curacy requirement can easily be carried to 
extremes, particularly when the specifica- 
tions are written by engineers not familiar 
with photogrammetry. As an example of 
this, one Midwest highway project in hilly 
terrain called for a minimum of two tar- 
eeted distances in each stereomodel. It is 
not uncommon to find specifications calling 
for ground targets in each model, which, in 
my opinion, is at least twice and probably 
three times as often as should be needed fon 
most purposes. 

The main reason behind keeping the 
number of ground targets to a minimum is, 
of course, the difficulty of timing in place- 
ment of the targets just prior to the flight. 
People seem to delight in collecting these 
targets, especially in some of the poorer 
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of the world where 
cheese cloth is often regarded as a luxury. 
In my opinion the reason that greater ac- 
curacy in horizontal position is not specified 
more often is partly due to the difficulty in 
enforcing this type of requirement. The 
old saying, “It takes a thief to catch a 
thief” applies to the extent that few map- 
ping clients are in a position to adequately 
check a traverse in the field, and are content 
to absorb any apparent differences in lengths 
between monuments on the logical theory 
that the mapping firm, being better 
equipped and more experienced, should be 
correct. 


parts 


Fortunately, given a good basic traverse, 
it costs very little more to retain most of 
this accuracy in the map either by target- 
ing or by carefully typing in sharp ground 
detail to the survey, hence, the standard 
horizontal specifications should normally 
be exceeded comfortably in most cases. 

Vertically, the existing standard specifi- 
cation that 90 percent of all contours fall 
within one-half contour interval leaves much 
to be desired. It should be obvious that 
either the average error or the mean stand- 
ard deviation would yield a better picture 
of map accuracy. Fortunately, most map- 
ping errors would appear to be sporadic, 
due to localized “busts” or “goofs,” and it 
would be unusual to find a map in which 
the contours were consistently in error by 
one-half interval, assuming an appropriate 
flying height and properly calibrated equip- 
ment were used. 

Even though it should be clear from the 
foregoing remarks that I consider the Na- 
tional Map Accuracy Standards far from 
ideal for large-scale maps, unfortunately, 
I’m at a loss to recommend an over-all so- 


cardboard or 
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lution to the problem. In fact, due to th 
wide variety of mapping requirements, ; 
single all-inclusive specification covering 
large-scale maps might be completely im- 
practical. 

The private mapping firm must be pre- 
pared to meet specific mapping problems 
with individual solutions designed to pro- 


duce the accuracy required at minimum cost 
This may mean flying at C-factors from 60 
to 1500, varying the number of ground ele- 
vations from an absolute minimum fo: 
bridging to as many as ten to fifteen points 
per model, delivering everything from film 
positives of the rough manuscripts to fin- 
ished sheets on plastic film, furnishing 
formline sketches for preliminary compari- 
son of sites, or detailed plats at scales a: 
large as 1:480. In short, each specific map- 
ping problem requires an individual set o! 
specifications, formal or informal. 

This continuous variety of projects offers 
the private mapper many opportunities t 
exercise judgment, initiative, and ingenuity, 
thereby compensating for the strain of fierce 
and evergrowing competition, the long 
travel, financial risk, and_ other 
characteristics peculiar to this type of en- 
terprise. 


hours, 


CHARMAN Buckry: Our next speaker re- 
ceived his basic education in engineering in 
Chicago, Illinois, and entered government serv- 
ice in 1934. After spending 17 years in govern- 
ment service, in the field of surveying and map- 
ping, he left government service, in 1951, to 
organize Alster & Associates as a Surveying and 
Mapping firm specializing in photogrammetric 
methods. They now operate throughout th 
United States in this field. 
men, Mr. Carl J. Alster. 


Ladies and gentle- 


Checking Vertical Accuracy of Topographic Maps 


By CARL J. ALSTER 


ALSTER AND 


T HAS ALWAYS been generally agreed 
among topographers that it is practi- 
cally impossible to prepare a topographic 
map that is so foolproof that it could not 


ASSOCIATES, 


INC. 


in some small way be proven in error by 
amounts exceeding the accuracy tolerance. 
Any engineer knows that, if he really wanted 
to, he could take a topographic map pre- 
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pared by one of the most reputable topog- 
raphers and prove that it does not comply 
with the specified standards of map ac- 
curacy. Since such an approach is negative, 
it appears that the testing of a topographic 
map should be done primarily with the 
proper attitude. The logical attitude should 
be to determine whether or not the map 
has been prepared conscientiously and in 
accordance with standard practice, and 
whether or not it is generally in accordance 
with the specified standards of accuracy. 

In testing a topographic map, the test 
should not be made on only the portions of 
the map that are either impossible or most 
difficult to compile within specified stand- 
ards of map accuracy, such as in steep- 
sloped, heavily-wooded areas, but rather, it 
should represent areas that are more typi- 
cal of the over-all project. The 
procedure should also be done logically, and 


testing 


profiles should be run generally perpendicu- 
lar to the direction of the contours. If a 
profile is run parallel to the direction of 
contours rather than perpendicular, even 
a first-class, accurately-compiled, 
graphic map would be vulnerable since, if 
you are allowed an error of half the contour 
interval, it is problematic whether or not 
one pair of contours, which may straddle 
the profile, would fall within the half in- 
terval 90 percent of the time. 

Since time is limited, I will attempt to 
limit my remarks to the method by which 
the vertical accuracy of a topographic map 


topo- 


can be determined and how to determine 
whether or not the vertical accuracy com- 
plies with specified standards. Primarily a 
test profile is not indicative of contour ac- 
curacy unless the position of the profile is 
determined. Let us pick a profile case 
where a traverse profile is run in order to 
determine the position of the profile. The 
origin and terminus of the line would be 
points of known position. When this 
traverse is adjusted, it is then plotted on 
the map. The test-point elevations taken 
along the traverse are then in their correct 
positions on the map sheet. The question 
at this point is, whether or not it is logical 
to compare the elevations on the profile with 
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the elevations interpolated from the con- 
tours at these points. There has been and 
probably still is controversy as to whether 
the direct comparison between profile eleva- 
tions and interpolated elevations is a fair 
comparison, even though the present Na- 
tional Map Accuracy Standards provide a 
horizontal as well as vertical tolerance. 
The controversy arises in considering 
whether or the allowable horizontal 
error of the topographic map should be 
considered in the comparison of vertical 
The horizontal control is 
variably tailored to achieve the specified 
standard of horizontal accuracy, and there- 
fore the map is designed so that planimetric 
features comply with this standard; how- 
ever, contours are also plotted with respect 
to a scale orientation tailored to the same 
horizontal accuracy specification. There- 
fore, it is reasonable to assume that there 


not 


accuracy. in- 


will be a horizontal position error of the 
contours with respect to the nearest hori- 
zontal control, which is comparable to that 
of the planimetric features. Now, what 
should be the allowable horizontal error in 
comparing the elevation? 

If we assume that the country mapped 
is very flat, obviously contours would be 
relatively far apart and a horizontal error 
amounting to 1/40 inch at map scale is a 
On the other hand, 
when contours are compiled in steep coun- 


negligible allowance. 
try we experience the opposite extreme. 
If, for example, contours are compiled on 
15° slopes, a horizontal error of one foot 
would cause a vertical error of one foot. 
If, in this particular instance, there was no 
ground cover, the model was accurately 
horizontalized, and the most competent op- 
erator was able to hold the floating point of 
light in contact with the ground, there 
would still be a possible vertical error of 
one foot in considering that the position of 
a contour is allowably displaced one foot 
horizontally. Horizontal tolerance of 1/40 
inch, assuming a 45° slope and a scale of 
1 in. = 100 ft., permits the displacement of 
not one foot but 2% feet. In this instance 
if a contour is off in position 22 feet and 
the contour interval is two feet, the hori- 
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zontal displacement would cause a vertical 
error far in excess of the usual allowable 
half-contour interval or one foot. 

It would seem quite logical, therefore, 
that it is not reasonable to make a compari- 
son between elevations on a test profile with 
the corresponding elevations interpolated 
from contours without making allowance 
for the horizontal position error of the con- 
I can not help, in discussing this 
particular aspect of test profiles and the 
testing of a topographic map, but discuss 
the Reference Guide Outline which today 
contains the standard of 
testing a topographic map for the various 
States in the country. The current issue, 
as revised in 1958, now provides for a hori- 
zontal shift. 


tours. 


recommended 


Prior to this revision, however, 
the Reference Guide Outline had no pro- 
vision whatever for a horizontal-shift allow- 
ance, and it so happens that many of the 
States were influenced by the absence of 
this position allowance. 

It was at least in one instance a very costly 
omission from the Reference Guide Outline 
and the instance to which I refer is in the 
case of my own firm, wherein the State for 
which we had done the job required that all 
contours deviating from half-the-interval ac- 
curacy be corrected without consideration 
of a horizontal shift, in order that the map 
comply with the standards as set forth in the 
Reference Guide Outline. It so happened 
that the map was prepared in rugged coun- 
try, the contour interval was 2 feet; and 45° 
If we were 
allowed the horizontal shift now permitted 
by the Guide Outline, 
areas tested and showing only 75 percent of 


slopes were not uncommon. 


revised Reference 
elevations interpolated from the contours to 


be half-the-contour interval would 


within 
have tested showing contour accuracy to be 
well over 90 percent and requiring no revi- 
sion of contours. Because of the absence of 
this horizontal-displacement allowance, it 
was necessary to shift contours in many steep 
areas throughout the project. When 


completed the revision of the contours, we 


we 


found that we had not improved the map 
appreciably because the shift in this type of 
country required moving contours only a 
negligible amount. 
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The revised Reference Guide Outline now 
provides for an allowable horizontal shift of 
1/40 inch for contour lines, the same posi- 
tion tolerance that is allowed for planimetric 
features. As an alternative, a formula is pro- 
vided which considers the tangent of the 
angle of slope. This formula appears to be 
realistic, for it considers the effect of hori- 
zontal error on contour accuracy in propor- 
tion to the steepness of the slope. In flat 
areas wherein contours are far apart and 
wherein the tangent of the slope is negligible 
the horizontal-position error of contours has 
a negligible effect on the elevation accuracy. 
In steep areas wherein contours are close 
together and wherin the tangent of the slope 
is significant the horizontal-position error of 
contours has a significant effect on elevation 
accuracy. ‘The derivation and discussion of 
such a formula can be found in SurvEyYING 
AND MAppInG, January-March 1953, page 
40, and April—June 1956, page 164. 

In conclusion, I want to summarize what 
I believe to be a practical approach in check- 
ing the vertical accuracy of a topographic 
map. Select areas for checking that are 
typical of the entire project and which per- 
mit feasible topographic compilation; run a 
traverse profile perpendicular to the direc- 
tion of the determine the true 
position of the profile elevations, and then 
allow for the horizontal displacement of the 
contours in making the comparison between 


contours, 


the profile elevations and those interpolated 
from contours. If you find that the map is 
accurate in the typical areas, the chances are 
that it is as accurate in the difficult areas as 
can be achieved photogrammetrically, pro- 
viding you are dealing with a reputable 
topographer. 

CHAIRMAN Buckey: The final speaker on 
our symposium received his B.S. in Engineer- 
ing and his C.E. degree from Princeton Uni- 
versity. He is a registered professional engi- 
neer in the District of Columbia. In 1951, he 
was awarded the American Society of Photo- 
grammetry’s Talbert-Abrams Award for author- 
ship. He is presently Chief of the Photogram- 
metric Surveys Section of the Topographic Di- 
Staff, U.S.G.S. It is with 
great pleasure that I present Mr. Morris M. 
Thompson. 
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A Current View of the National Map Accuracy Standards 


By MORRIS M. ‘THOMPSON 


U. S. 


HE PREVIOUS SPEAKERS have re- 

viewed the evolution of the National 
Map Accuracy Standards and two decades 
of experience with them. It is now appro- 
priate for us to put these standards in a 
current perspective—to take stock, and to 
see where we should go from here. 

There are five questions that suggest them- 
selves for consideration in this connection: 

1. Do the standards need updating in 
terms of scientific terminology? 

2. Should the present requirements be 
tightened or relaxed? 

3. Should the standards be divided into a 
number of categories representing varying 
degrees of accuracy? 

4, Should recognition be given to reliabil- 
ity differentials for various portions of a 
given map? 

5. Should accuracy-testing procedures fol- 
low a prescribed technique? 

This paper will be devoted to a discussion 
of these five questions 

A SCIENTIFIC EXPRESSION OF 
MAP ACCURACY 

rhe adoption of the National Map Accu- 
racy Standards in 1941 represented an im- 
portant milestone in the progress of Ameri- 
Those who labored 
to bring this about, as Mr. Marsden has 
related, made a contribution which richly 


can mapping science. 


deserves the gratitude of the mapping pro- 
fession. Our gratitude does not compel us, 
however, to accent the wording of these 
standards as sacrosanct and destined to stand 
for eternity. Indeed, the framers of the 
1941 Standards would doubtless be among 
the first to concede that the passage of 19 
years may well have brought about condi- 
tions which would lead us to re-examine the 
original terminology. 

It has been pointed out in the pages of 
SURVEYING AND Mappinc! that the current 

!THompson, M. M. and Davey, C. H., “Ver- 


tical Accuracy of Topographic Maps,” SuRVEYING 


GEOLOGICAL SURVEY 


criterion for map accuracy—namely, that 
not more than 10 percent of the points tested 
shall be in error by more than a certain tol- 
erance—has two disadvantages: 


1. The current criterion does not agree 
with the scientific statistical terminology for 
map accuracy used generally in other parts 
of the world. The scientific approach is to 
state that the standard error (or standard 
deviation, o1 the 
points tested shall not exceed a stated value. 


mean square error) of 
The standard error is defined simply as 
d =| e*/n}’, where « 
and n 


error at each point, 
number of points. The standard 
error is a very useful basis for making vari- 
ous kinds of statistical studies, whereas the 
90 percent criterion does not lend itself read- 
ily to such studies. 

2. ‘The current criterion does not take into 
account the size of the errors on either side 
of the stated tolerance. Ninety percent of 
the horizontal points tested on a 1:24,000 
map could all have zero error or all be 40 
feet off and yet this criterion would show 
the two cases to be mathematically equal in 
accuracy—each has a 90 percent passing 
value. Or 11 percent of the points tested 
could all be 41 feet off or 200 feet off, and 
the map fails just the same. A standard-error 
on the other hand, takes the actual value of 
every test point into account and reflects the 
entire range of errors. 

Fortunately, it is a simple matter to con- 
vert the existing standards to a mathematical 
equivalent in terms of standard error. Con- 
sider, for example, the horizontal tolerance 
of 40 feet for 90 percent of the test points 
on a 1:24,000 map. According to statistical 
theory, the equivalent standard error would 

+0 
1.66 
Likewise, conside1 


be d, 24 feet. 


the vertical tolerance 
of } contour interval for 90 percent of the 





AND MAppinG, January—March 1953, Vol. XIII, 
No. 1, pages 40-48 
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vertical test points.? The equivalent stand- 
ard error would be d,= ict 0.3 C.I. 
Adding the vertical component of the allow- 
able horizontal error, the allowable standard 
error in elevation for a 1:24,000 map be- 
comes: d, = 0.3 C.I. + 24¢t 

where C.I. = contour interval 
= tangent of angle of slope. 


os 


The coefficient of t, in this case 24, is the 
allowable horizontal standard error, ex- 
pressed in feet on the ground. The coef- 
ficient is thus a function of the map publi- 
cation scale. Figure 1 shows how the value 
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Ficure 1. 


of vertical tolerance varies with the ground 
slope for three different map publication 
scales, when the contour interval is 20 feet. 
The importance of the last term of this 
formula is strikingly illustrated in the case 
cited by Mr. Alster. Its omission can lead 
to costly complications indeed. 

The forms currently in use by the Geo- 
logical Survey for reporting the results of 
map-accuracy checking provide space for 





2 Wuitmore, G. D., “Contour Interval Prob- 
lems,” SurRvEYING AND Mappinec, April—June 
1953, Vol. XIII, No. 2, pages 174-177. 
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reporting both by the 90 percent criterion 
and by the standard-error criterion. Ex. 
perience indicates that the numerical stand- 
ards used in the two criteria are indeed es- 
sentially equal in value, as was intended, 
for when a map is shown to meet accuracy 
requirements by one criterion, it almost al- 
ways is shown to do likewise by the other 
criterion. The few exceptions are border- 
line cases; the differences are due, of course, 
to departure from normal distribution of er- 
ror. As long as the 90 percent criterion is 
officially in force, it must be considered as 
the governing standard. Those who use 
both criteria, however, soon learn to appre- 
ciate the convenience and informativeness 
of the standard-error expression. What re- 
mains to be done is to gain official accept- 
ance for the expression of map accuracy, 
both horizontal and vertical, in terms of 
standard error. 


TIGHTER OR LOOSER? 


One of the moot questions concerning 
the National Map Accuracy Standards is 
whether they are too lose, too tight, or about 
right. Considering that the maps in ques- 
tion are general-purpose maps, the question 
is not an easy one to answer, for every user 
has a specific purpose in using the general- 
purpose map. 

There is a body of opinion—particularly 
among map users whose needs are not as 
exacting as those of, let us say, the Cali- 
fornia Highway Department—which holds 
that the progress of current topographic 


~~ 


mapping should not be impeded by the fet- | 


ters of standard-accuracy requirements. 
“Let us get the country mapped,” they say, 
“as quickly as possible; the accuracy can be 
added later.”® 

Along this line, the knowledgeable and 
highly respected voice of Leon T. Eliel has 


been raised in criticism of the “extremely * 


high standards” required for USGS topo- 
graphic maps. The practice of conforming 


with the National Map Accuracy Standards " 


on topographic maps is, in Mr. Eliel’s view, 
“flirting with perfectionism.”* This morn- 





8 Panel on “Selection of Contour Intervals,” 
SURVEYING AND Mappinc, October—December 
1952, Vol. XII, No. 4, pages 344-358. 
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ing we have heard Mr. Burns’ warning 
against carrying horizontal accuracy require- 
ments to extremes. These voices of experi- 
ence are not to be dismissed lightly. 

Yet there is another side to the coin. 
Consider, for example, the map needs stipu- 
lated by Mr. Katibah and Mr. Funk for the 
general layout and design of a proposed en- 
gineering facility. This phase of engineer- 
ing design requires every bit of the accuracy 
implicit in the current standards. Then, 
when we go a step further in the Katibah- 
Funk outline of engineering design, we find 
that the current standards are quite inade- 
quate for the next phase: computation of 
earthwork quantities for final design and 
payment. 

We should not lose sight of the many uses 
to which topographic quadrangle maps are 
put, in which an accuracy is presumed that 
was never intended: for example (these are 
actual cases), a long-range-missile engineer 
pinpoints a distant target to 5-foot accuracy 
on the only medium at his disposal—a USGS 
map; a property-ownership case in Alaska 
is adjudicated on the basis of the land net 
shown on a USGS sheet (despite protesta- 
tions by the USGS that the cadastral infor- 
mation has no legal significance), because 
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Ficure 2.—Some comparable vertical tolerances. 
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*Evier, L. T., “Perfection in Topographic 
Mapping—When Is It Justified?” The Canadian 
Surveyor, April 1955, Vol. XII, No. 7. 
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Ficure 3. 


there is no other evidence available. When 
topographic quadrangles are put to such un- 
foreseen uses of a demanding nature, how 
can we, as professional men, maintain any- 
thing but reasonably sufficient standards? 

To appraise the situation from another 
point of view, let us look for a moment at 
the standards that prevail elsewhere. Figure 
2 compares the vertical-accuracy specifica- 
tions of a number of countries. It is quite 
obvious that the American standards are by 
no means the most stringent of the lot. One 
remark concerning the British standard 
shown in this figure is in order. Although 
the Ordnance Survey was using this formula 
several years ago, it appears that they have 
recently abandoned a strict mathematical 
test and now rely mainly on the judgment of 
the testing engineer for the evaluation of 
contour accuracy. 

Another indication of how American spec- 
ifications stack up against those used around 
the world is given in Figure 3.° The Inter- 
national Test Specification was set up by the 
International Society of Photogrammetry to 
govern the testing of various compilation 
techniques. This figure shows clearly that 
the U. S. National Map Accuracy Stand- 








5 THompson, M. M., “How Accurate Is That 
Map?” SurveYING AND Mappinc, April—June 
1956, Vol. XVI, No. 2, pages 164-173. 
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ards allow more than twice the vertical toler- 
ance permitted by the International Test 
Specification. 

In looking again at the philosophy of 
“Map it now; make it accurate later,” let 
us not overlook a lurking pitfall: the prob- 
lem of revision. Low-quality maps are ob- 
viously going to become obsolete sooner than 
high-quality maps, and the need often arises 
very quickly to bring the cheap maps up to 
standard quality. How do you bring a 
cheaply made map up to standard quality 
without spending a lot of money? The an- 
swer is that you can’t; you are stuck for all 
time and for all future revisions with a map 
base that is simply no good as a base for 
standard-accuracy revision. Often the best 
thing to do is to get rid of the old map and 
start over—a procedure that is far more 
costly in the long run than making a stand- 
ard-accuracy map to begin with. 

On the other hand, it would be equally 
poor economy to set accuracy standards high 
enough to anticipate every emergency need 
for an extremely demanding degree of ac- 
curacy. It would seem that by maintaining 
our present order of accuracy, we can be 
moderately well prepared for many emer- 
gency needs without spending the great sums 
required to meet every possible need. For 
this reason, the maintenance of the status 
quo, in general, appears to make the most 
sense. Only one minor change seems ad- 
visable, as discussed next, under the heading 
of “Accuracy Categories.” 


ACCURACY CATEGORIES 


According to the current specifications, a 
map either meets or does not meet National 
Map Accuracy Standards; there are no 
qualifying statements. If the map does not 
meet the standards, the map user has no 
way of knowing whether it misses by a mile 
or by a hair. It would, of course, be very 
useful for a map user to know that, although 
the map is not up to the official standards, 
it is still good enough for his particular pur- 
pose. By the same token, however, we know 
that it costs money to obtain such detailed 
information on map reliability. 

At least one official body—the North 


SURVEYING AND MAPPING 


Atlantic Treaty Organization—has adopted 
a system of categorizing maps according to 
reliability. This system, adopted by NATO 
in April 1959, gives a whole series of classifi- 
cations so that the reliability of a given map 
can be pretty well pinned down from its 
classification designation. A complete de- 
scription of these categories is beyond the 
scope of this paper, but one example is illus- 
trated, as a matter of interest, in Figure 4. 
In this figure, each sloping line represents 
the allowable vertical standard error for the 
map classes indicated at the right end of the 
line. Each map class has two components: 
a rating and a scale. There are actually 
five ratings for vertical accuracy, but only 
the top two lend themselves to graphical 
representation. The formula for each line 
includes an allowance for the horizontal 
shift, expressed in terms of ground slope. 
The interesting thing about the NATO ver- 
tical standards shown in the figure is that 
they are independent of the contour interval. 
An alternate is given in the NATO explana- 
tory notes, however, permitting the substi- 
tution of a 90-percent-within-half-contour- 
interval criterion, for maps with a “1” rat- 
ing, and a 90-percent-within-a-full-contour- 
interval criterion, for maps with a “2” rating. 
Now the question is: should similar clas- 
sifications be set up for the topographic 
quadrangles of the United States? As Mr. 
Marsden has pointed out, the question was 
considered when the existing standards were 
framed, and the framers wisely decided that 
multiple accuracy classifications are undesir- 
able. Really, the question is now only an 
academic one, for even if we had such cate- 
gories, virtually all new domestic mapping 
by the government mapping agencies would 
have—or at least we hope it would have- 
an A-1 rating. This means simply, compli- 
ance with the National Map Accuracy 
Standards, a goal to which the Geological 
Survey and other agencies are committed in 
new quadrangle mapping and remapping. 
Of course, a classification system would 
be very useful for old maps, but here the 
question is: who would foot the bill for the 
expensive job of map-accuracy evaluation? 
Patently, it would be better to put the money 
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Figure 4. 


into the production of new first-class maps 
to replace the old ones. 

It may be argued, as a rather fine point, 
that the National Map Accuracy Standards 
already include two accuracy categories, in 
asense. ‘This point of view would be based 
on the allowable horizontal tolerance (90 
percent criterion) of 1/50 inch for maps at 
a scale of 1:20,000 and smaller and 1/30 
inch for maps at scales larger than 1 : 20,000. 
This would allow only 34 feet on a 1: 20,000 
map and 44 feet on a 1:15,840 map, which 
is, of course, a reversal of the usual trend in 
the relationship of accuracy to map scale. 
The 1: 15,840 map just meeting this require- 


NATO vertical tolerances. 


ment would not be a first-class map in the 
same sense as the 1:20,000 map meeting its 
Mr. Burns 


has already mentioned the looseness of the 


more demanding requirement. 


1/30 inch tolerance on a 1:1,200 map, and 
one might well argue that the 1/50 inch 
and 1/30 inch tolerances should be re- 
versed from their present application. To 
this observer, there appears to be no strong 
reason for this differentiation. A uniform 
tolerance of 1/50 inch (or possibly a com- 
40 inch) should be con- 


sidered as a replacement for the present dif- 


promise value of 1 


ferential tolerance. 
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RELIABILITY DIFFERENTIALS 


Anyone who has done any considerable 
amount of mapping, either in the field or by 
photogrammetric methods, knows that some 
areas are harder to map than others. Ter- 
rain covered by tall, dense, evergreen timber, 
in particular, presents many difficulties. 

It is fair to say that any area, no matter 
how difficult, can be mapped in accordance 
with National Map Accuracy Standards— 
if we are willing to spend enough money; 
but our purse is not inexhaustible, at least 
not in the Geological Survey. Let us say 
that we are willing to spend twice the nor- 
mal amount to obtain a standard-accuracy 
map of a difficult area. There may be some 
areas in which even a doubled or tripled ex- 
penditure is not sufficient to overcome the 
natural obstacles to standard-accuracy map- 
ping. If so, we arrive at a point where we 
cannot, in good conscience, place the accu- 
racy statement on the map. If the entire 
area of a quadrangle consists of this ex- 
tremely difficult terrain, then there is not 
much question of what to do: we simply 
omit the accuracy statement from the map. 

The real problem arises when the quad- 
rangle consists in part (say 50 percent) of 
unwooded terrain which can be readily 
mapped to standard accuracy, while the re- 
mainder is dense, evergreen forest where the 
cost of standard-accuracy mapping might 
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Effect of standard-width road symbolization. A. 
B. Roadside detail adjusted to accommodate conventional road width. 
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be considered unreasonable. Such a map 
cannot bear the usual accuracy statement 
because half of the area does not meet the 
standards. On the other hand, if we omit 
the accuracy statement entirely, we deprive 
the potential user of the knowledge that this 
is a good map in the open areas. Why not 
give him this information? It can be done 
by means of a reliability diagram or by 
modifying the usual accuracy statement by 
adding a phrase such as “except in the 
forested areas.” 


UNIFORM ACCURACY TESTING 


The manner in which a map is tested may 
have an important bearing on the evaluation 
of map accuracy. Since the National Map 
Accuracy Standards do not specify the 
method of testing, it has been left to each 
organization to work out its own procedures. 
We have heard Mr. Sewell outline the AMS 
procedure; it appears to be a good proce- 
dure, but it is not the same as the USGS 
procedure and might well give different 
results. 

A uniform method of accuracy testing 
would eliminate a significant variable in map 
evaluation. Such a procedure would need 
to be as uniform as the terrain permits, with 
procedural variations held to a minimum. 
Testing should include enough points so that 
errors are likely to follow a normal distribu- 
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Solid position of right- 


hand house is correct relative to centerline of road; dotted position is correct relative to left- 
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All features except A 
are in correct position. 


The “error” AB does not 
fairly represent the accuracy 
of the map in this area. 








SS = 











True I, 





‘zs Plotted intersection 


Ficure 6.—Local error misrepresenting over-all accuracy of map. 


tion pattern and give a sound basis for sta- 
tistical analysis. 

Regardless of the amount of detailed in- 
struction embodied in an accuracy-testing 
procedure, the value of the test depends in 
the final analysis on the training and judg- 
ment of the man doing the job. He needs 
to know, for example, that he should not 
choose as a test point, an object which may 
have been shifted for clearance purposes or 
for exaggeration of symbolization, as Mr. 
Sewell has pointed out. (See Figure 5.) 
He takes due cognizance of recent new con- 
struction, especially minor road relocations. 
He recognizes whether or not a check point 
may or may not be representative of the 
over-all accuracy of the map. For example, 
in Figure 6, both the main road and the side 
road may be in perfect position and align- 
ment, except for the little jog at the inter- 
section, which was somehow missed by both 
the stereocompiler and the field completion 
man. 


If the checker measures the distance 
between the true intersection A and the 
plotted intersection B, he is indeed finding 
the “error” at this intersection, but this is 


not representative of the accuracy of the 
surrounding detail. This should be treated 
as a factual error, such as omission of a 
building, rather than as a quantitative error. 

In this connection, it appears desirable 
that the standards should specifically pro- 
vide that test procedures take into account 
and make due allowance for these features 
unavoidably displaced by exaggeration of 
symbols or clearance requirements. 


CONCLUSION 


On the basis of this discussion, the follow- 
ing answers are offered for the five questions 
posed at the beginning of this paper. 

1. The accuracy standards should be 
couched in terms of standard error in ac- 
cordance with modern scientific practice. 
Vertical tolerance should be expressed as a 
formula in which the allowable standard 
error is a function of the contour interval 
and the ground slope. 

2. Although there are some pressures for 
relaxing the existing accuracy standards and 
some for tightening them, they serve the 
general purpose best as they now stand, with 
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the possible exception of changing to a uni- 
form horizontal tolerance of 1/50 inch or 
1/40 inch for all scales. The standard-error 
terminology advocated above would be 
quantitatively equivalent to the present 
terminology. 

3. The division of standards into cate- 
gories of accuracy is useful for evaluating 
existing maps, but is not needed in a pro- 
gram calling for uniform accuracy for all 
new mapping. Because the aim is to cover 
virtually the entire country with maps meet- 
ing the current National Map Accuracy 
Standards, a division by categories would 
not serve a useful purpose, once this is done. 

+. A note or diagram indicating which 
portions of a map meet the National Map 
Accuracy Standards and which portions do 
not would be a highly desirable addition to 
the marginal data, when appropriate. 

5. Accuracy-testing techniques should be 
standardized in a broad way and tied to the 
accuracy specifications. 

The American Congress on Surveying and 
Mapping has performed a valuable service 
in bringing this subject to the fore. It can 
continue this service by giving serious con- 
sideration to the suggestions that have been 
made at this session and seeking appropriate 


modifications of the 


existing standards, 


where desirable. 


DISCUSSION 


B. H. Munroe (Army Map Service) : I would 
like to direct my question to Mr. Thompson. 
We notice that Mr. Dietterle stated the Army 
Map Service is compiling domestic maps ac- 
cording to the National Map Accuracy Stand- 
ards. Reading the U. S. Geological Survey 
specification, I think they go a little farther than 
the Army Map Service; that they require a one- 
quarter interval contour accuracy in some areas 
and that spot heights are required to be accu- 
rate within one-fourth the contour interval. 
Isn't that a step towards tightening up some- 
what on the National Standards of Map Ac- 
curacy? If that is so, what about other Federal 
agencies that produce maps which are incor- 
porated into the civilian map editions published 
by the Geological Survey. Does this special re- 
quirement cause any problems to the other 
agencies? 
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Mr. THompson: I think the key to your 
question lies in the distinction between the Na- 
tional Map Accuracy Standards and the Topo- 
graphic Instructions of the Geological Survey 
The official National Map Accuracy Standard, 
which is an inter-agency standard, doesn’t say 
anything about one-quarter of an interval, but 
in the Topographic Instructions of the Geologi- 
cal Survey you will find mentioned a quarter. 
of-a-contour interval as a desirable but not man- 
datory standard for certain flat areas of high 
economic value. 
tion? 

Mr. Munroe: How about maps produced by 
TVA or other Agencies? Would they be re- 
quired to fulfill this one-quarter-interval accu- 
racy? Does the Survey fix them up accordingly, 
in the areas that you might want to bring int 
the one-quarter-interval accuracy? 

Mr. THompson: If you are referring to maps 
made by, let’s say, TVA under agreement with 
the Geological Survey, it would depend on the 
terms stated in the agreement. Offhand, I can- 
not quote the agreement with TVA; they may 
be required to follow the Geological Survey 
Topographic Instructions. In any case, the 
one-quarter-interval accuracy is not expected 
except in very flat areas of high economic value 

Jacos Sxop (Army Map Service) : The group 
has covered the subject very well and indica- 
tions are that there are deficiencies. With re- 
spect to the very large scale, the standards ap- 


Does that answer the ques- 


pear too loose, while for smaller scales (we call 
large scale 1:20,000 and smaller scale 1: 25,000 
and smaller) there is a possibility of too strin- 
There is a lack of uniformity 
in interpreting the standards and in evaluating 
the maps as to whether or not the standards 
apply. My question is directed to the Chair- 
man; what are you going to do about it? 
CHAIRMAN Buckey: That is a good ques- 
tion. I am hopeful that the chairman coming 
in next year may be able to carry on with this 
analysis of the map-accuracy standards, becaus¢ 


gent an aspect. 


it is one of the items in our charter or by-laws. 

Carvin Mattsy (U. S. Geological Survey 
I'd like to ask Mr. Thompson a loaded ques- 
tion. What are you going to do with that stand- 
ard-deviation formula, requiring the use of the 
tangent slope, on convex or concave slopes where 
there isn’t a fixed amount of slope? 

Mr. THompson: That is really a loaded 
question. I might as well confess to the history 
of this. We planted a question with Mr. Maltby 
to be used, if needed, to get a question session 
going, but that wasn’t the question he was sup- 


posed to ask. I can only say, however, that in 
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the case of convex or concave slopes there will 
not be too much difference ordinarily between 
the slant distance between the contours and the 
distance along the curve when you project the 
curve on the slant distance. I don’t believe 
there would be enough difference to affect the 
result significantly in applying this formula. I 
think it would have to be a really extreme con- 
vexity or concavity to have that effect in a 
marked degree. 
Mr. MALtTBy: 
top of a hill? 
Mr. THompson: I think the answer is that 
you should not select the top as a test point. It 
was pointed out that there has to be discretion 
We know 


and we had this 


How are you going to test the 


used in the selection of test points. 
that in some particular areas 
experience in some C-factor studies we made in 
the West 


test except tops. 


there are no well-defined points to 
In that case, we did have to 
use the tops; we used spot elevations because 
that was all that was available. 
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One interesting thing we did was to compare 
vertical accuracy results derived from checking 
tops with those derived from checking against 
elevations interpolated from contours on the 
same map or in the same area. We found that 
there wasn’t much difference in the results. In 
the kind of area where the tops are the only 
identifiable points, you can’t test the maps un- 
less elevations have been dropped on the tops. 
In other words, you can’t interpolate an eleva- 
tion on a top the same as you can on a slope. 

Mr. Muetier (Tennessee State Highway 
Department): I think we have a problem here 
of two distinct types of maps, one for topo- 
graphical purposes, for the topography of the 
country, and the other for engineering purposes, 
for highway building and so forth. I think there 
should be a definite distinction made between 
the two of them regarding accuracy. 

CHAIRMAN Buckey: All right. 
very much, ladies and gentlemen. That con- 


Thank you 


cludes our program for today. 


A Most Significant Finding 


Some 300 surveyors, engineers, lawyers, and 
educators from a dozen States convened at 
Austin, Texas, October 10-13, 1960, in joint 
sessions of the Texas Surveyors Association 9th 
Annual Short Ceurse and the Southwestern Re- 
gional Conference of the American Congress on 
Surveying and Mapping. 
the convention was to review professional status 


A major purpose of 


and education and to discuss surveying problems 
concerned with physical characteristics of the 
earth and its surface, laws governing the prac- 
tice of surveying, court rulings and interpreta- 
tions, and the effect of same on boundary and 
title matters, especially matters of property sur- 
vey and boundary associated with the oil indus- 
try. (See page 512 of this issue of SURVEYING 
AND MappIne. 

Significantly, there was much discussion about 
the reports and recommendations of the Amer- 
ican Society of Civil Engineers Task Committee, 
as reported in the Journal of the Surveying and 
Mapping Division, Proceedings of the American 
Society of Civil Engineers, Vol. 85, No. SU 1, 
September 1959, and also in the Quarterly 
Journal of the American Congress on Surveying 
and Mapping (See SuRvEYING AND MappPINc, 
October-December 1958, Vol. XVIII, No. 4, 
pages 431-437. 

At this joint meeting, two members of the 


original ASCE Task Committee were present 
Brother B. Austin Barry (Vice President of 
ACSM) and Mr. A. O. Quinn (Member of the 
ACSM Board Mr. Quinn, in addressing the 
meeting, made it clear that their findings and 
recommendations do not purport to be descrip- 
tive of things as they have been or as they now 
are in any jurisdiction, but are rather state- 
ments of objectives which it is hoped can be 
realized by work in the next decade or gen- 
eration. 

In this connection, the Chancellor of the 
University of Houston, the Dean of the College 
of Engineering at the University of Texas, the 
Head of the Civil Engineering Department of 
Texas A. and M. College, and the Professor 
of Geodesy and Surveying at the University of 
Michigan, reviewing the present curricula of 
their and other engineering schools, similarly 
concluded that the training afforded therein 
turns out, not qualified surveyors, but rather per- 
sons qualified after further study and training to 
become qualified surveyors. 

Progress was noted by Messrs. Walter Hanna 
and William A. White, both the California, in 
that State’s newest legislative prescription for 
surveyor education required for registration. 

Wa ter S. Drx 
Executive Secretary, ACSM 
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Cadastral Surveys — The Rectangular 
System Surveys and Protractions 


LYLE F. JONES 


BUREAU OF LAND MANAGEMENT 


B YOUR INVITATION to partici- 
pate in this Western Regional Con- 
ference of the American Congress on Sur- 
veying and Mapping, you have honored 
the Bureau of Land Management and the 
Department of the Interior. I am grate- 
ful that I was given the opportunity to 
share in your program. I know that I 
shall take back with me to Alaska, from 
this Conference, much that will be of bene- 
fit to me as a Cadastral Surveyor for the 
Bureau of Land Management. I hope 
that what I have to say today will also be 
of benefit to many of you. 

My remarks today will be limited to a 
general discussion of the Cadastral Survey 
work performed by the Bureau of Land 
Management, with specific emphasis being 
placed upon some of the problems now con- 
fronting us in Alaska. 

I think it is only proper during my in- 
troductory remarks to pay tribute to a 
man that I am sure many of you know per- 
sonally, Earl G. Harrington, former Ca- 
dastral Engineering and Staff Officer for 
the Bureau of Land Management in Wash- 
ington, D.C. He was initially requested to 
talk to you today on Cadastral Surveys. 
Mr. Harrington retired in September of 
this year after over 51 years of surveying 
experience with the Bureau of Land Man- 
agement and its predecessor the old Gen- 
eral Land Office. During his long period 
of service he contributed much toward the 
improvement of procedures and methods 
for the survey of the public lands. He did 
not rest upon his accomplishments, and at 
the time of his retirement he was spear- 


This paper was presented to the Western 
Regional Conference of the American Congress 
on Surveying and Mapping, Los Angeles, Cali- 
fornia, October 28-31, 1959. Mr. Jones is Area 
Cadastral Surveyor for Alaska, Bureau of Land 
Management, U. S. Department of the Interior. 





heading a modernization program to fully 
utilize all of the advantages to be realized 
through the use of helicopters for the trans- 
portation of survey crews, electronic meas- 
uring devices such as the Tellurometer, and 
the full use of photogrammetry in the exe- 
cution of cadastral surveys. 

Mr. Harrington, a member of this Con- 
gress, was always keenly interested in our 
activities and I am sure that he regrets that 
he cannot be here today and share in our 
conference. 

When I was thinking of what I might 
say to you today, I could not help but real- 
ize that many of you must already be 
thoroughly familiar with the procedures 
and methods employed by the Bureau of 
Land Management in the execution of our 
cadastral surveys. In the original survey 
and the resurvey of lands we are all faced 
with the same problems. For this reason 
I shall not dwell at length upon the tech- 
nical procedures and methods that guide 
our cadastral survey work. I shall, instead, 
give you a brief history of the Bureau’s 
survey organization, its relationship to other 
within the Bureau, and try to 
present to you some of our most recent 
thinking on both past and future survey 
problems. I shall give special emphasis to 
many of our Alaskan problems, and, since 
I understand that there are many people 
present who are interested in our rectangu- 
lar system protraction program, I shall 
give major emphasis to that phase of our 
program in Alaska. 


activities 


Our cadastral survey activity is a func- 
tional part of the Bureau of Land Manage- 
ment, which was established as the Depart- 
ment of the Interior’s chief custodian of the 
public-domain lands on July 16, 1946, by 
consolidation of the old General Land Of- 
fice established in 1812, with the Grazing 
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Service created in 1934. This consolida- 
tion was in accordance with the provisions 
of the President’s reorganization plan No. 
3 of 1946. 

There are approximately 470 million 
acres of public-domain lands under the ex- 
clusive administration of the Bureau of 
Land Management, 290 millon acres of 
which are in Alaska. Most of this land is 
unappropriated and unreserved, and _ the 
major portion of it is unsurveyed. 

Functionally, the Bureau of Land Man- 
agement is responsible for the management, 
conservation, and, following the develop- 
ment through use, the disposal of the land 
and its natural resources, including ap- 
proximately 470 billion board feet of com- 
mercial and woodland timber, the forage 
and the grasses utilized for grazing pur- 
poses, and the minerals, including oil and 
gas. 

These activities have been divided into six 
categories — Lands, Minerals, Forestry, 
Range, Records, and Cadastral Survey. 
Our Cadastral Survey organization is the 
official engineering service for the survey 
and resurvey necessary to the identification 
and description of the public lands. We 
conduct the Bureau’s cadastral surveys and 
prepare the necessary plats and field notes 
to graphically and narratively portray these 
surveys. We approve all mineral surveys 
executed by U. S. Mineral Surveyors when 
such surveys are executed for patent pro- 
ceedings under instructions issued by us. 
We prepare maps necessary to administe1 
mineral leasing of the submerged lands of 
the outer continental shelf, and our most 
recent responsibility is the preparation of 
the rectangular system protraction dia- 
grams to be used in the administration of 
the vast areas of unsurveyed public do- 
main. The principal use for these protrac- 
tion diagrams will be in the administration 
of our oil and gas activity. 

Cadastral surveys create and establish 
land boundaries. They identify the parcels 
of land on the ground and afford descrip- 
tions and areas for the various future 
subdivisions for title purposes. Cadastral 
surveys are prerequisite to any land man- 


agement, development, or conservation 
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program, since it is fundamental that th 
boundaries of the land being administered 
must be definitely known before any pro- 
gram requiring the expenditure of funds 
can be safely undertaken. It might be well 
at this time to define exactly what is 
meant by the term “cadastral survey.” | 
believe that the best definition is that pre- 
pared by the Pan-American Institute of 
Geography and History and published by 
the United Nations in the document en- 
titled “Modern Cartography, Base Maps 
for World Needs, 1949.” 

“Cadastral surveys in general create, re- 
establish, mark and define boundaries of 
tracts of land. Such surveys, unlike sci- 
entific surveys of an informative character 
which may be amended with changing con- 
ditions or because they are not executed 
according to the standards now required 
for accuracy, cannot be ignored, repudiated, 
altered, or corrected, and the boundaries 
created or re-established cannot be changed 
so long as they control rights vested in the 
lands affected. 

“The official record of a cadastral survey 
ordinarily consists of a drawing or map and 
a written description of the field work. 
The drawing represents the lines surveyed 
showing the direction and length of each 
of such lines; the boundaries, description 
and area of the parcel of land; and, as far 
as practicable, a delineation of the topog- 
raphy of the region, including a representa- 
tion of the culture and improvements 
within the limits of the survey.” This defi- 
nition, published by the United Nations, 
should govern all countries with respect to 
what is meant by a cadastral survey. 

No cadastral 
would be complete without a brief mention 
of the founding and the growth of the 
rectangular system surveys in the United 
States. In with my work I 
have frequently had occasion to read arti- 
cles and books dealing with the early his- 
tory of the rectangular system survey. |! 
have found this history to be extremely in- 
teresting, and I think that if all of us would 
devote a little more of our time to the study 
of the founding and growth of this system 
we would more fully understand and ap- 
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preciate its present day application. It is 
beyond the scope of this paper to more 
than very briefly summarize this history. 

This rectangular system was conceived 
on May 7, 1784, when a committee of the 
Continental Congress reported an ordi- 
nance for ascertaining the mode of locat- 
ing and disposing of lancs in the Western 
Territory and for other purposes therein 
mentioned. 
of Thomas Jefferson of Virginia, Chair- 
man, Hugh Williamson of North Carolina, 
David Howell of Rhode Island, Elbridge 
Gary of Massachusetts, and Jacob Reed of 
South Carolina. 

This ordinance made provision for the 
division of the public lands into tracts ten 
geographical miles square with a furthe 
subdivision of these units into lots one mile 


This committee was composed 


square, to be numbered from one to one 
hundred, and all lines to be laid out on 
the ground in the cardinal directions. ‘This 
ordinance was presented to the Conti- 
nental Congress and after much bitter de- 
bate the bill was finally amended to pro- 
vide for a six-mile-square township and 
for lots to be protracted on paper instead 
of sections to be surveyed on the ground. 
In this form the bill became law on May 
20,1785. This ordinance of May 20, 1785, 
with its bare provisions for the survey of 
six-mile squares called townships, and a 
lack of any reference of scientific proce- 
dure, or thought to comprehensive coordi- 
nation, crude, immature and _ indefinite, 
marked the birthday, by law, of the rec- 
tangular system of survey of the public 
lands of the United States. 

When this first land survey ordinance 
was passed, little thought was given to the 
technical aspects of surveying. No provi- 
sion had been made for the convergence 
of meridians, for disposing of excess or 
deficiency of measurements, or for primary 
control such as base lines and principal 
meridians. There were no existing regu- 
lations or procedures regarding the execu- 
tion of surveys such as exist today, and 
each surveyor, while observing in general 
the requirements of the law, seems to have 
used his own judgment in all matters per- 
taining to the field work. 
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The first surveyors were appointed by 
each State and worked under the general 
supervision of a geographer. This first, 
organized, surveying activity was under the 
supervision of the Treasury Department, 
and the completed work was turned over 
to that Department. It was under this 
type of organization that the first rectan- 
gular system public land surveys were exe- 
cuted. These surveys were in the area 
north and west of the Ohio River, com- 
prised an area of approximately 80 town- 
ships, and were known as the Survey of 
the Seven Ranges. 

Further legislation was passed in 1796, 
at which time the Office of the Surveyor 
General of the United States was estab- 
lished. Considerable progress was made 
under the supervision of the Surveyor 
General in the development of procedures 
and methods to govern 
the surveys. 
was commenced at this time, as was the 


the execution of 
The numbering of sections 


marking of bearing trees for corner acces- 
sories, and provision was also made for 
the showing of the excess or deficiency of 
measurement on the north and west ex- 
terior boundaries. It was not until 1803, 
however, under the second Surveyor Gen- 
eral of the United States, Jared Mansfield, 
that the refinement of establishing definite 
lines of control, to be subsequently known 
as principal meridians and base lines, was 
finally conceived. It was not until 1824 
under the direction of Edward Tiffin, first 
Commissioner of the General Land Office 
under the Act of 1812, that consideration 
was given to the establishment of guide 
meridians and standard parallels which 
constitute such an important part of public 
land surveys of today. 

By this time the basic framework of the 
rectangular system of surveys had been 
thoroughly established, and the changes 
brought about by law or regulation have 
been minor in character since that time. 
The General Land Office was created in 
1812, subordinate to the Treasury Depart- 
ment, reorganized on July 4, 1836, and by 
the Act of March 3, 1849, was placed in 


the newly created Department of the In- 
The General Land Office was con- 


terior. 
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solidated with the Grazing Service in 1946 
the present Bureau of Land 
Management. 

Many of the surveyors of today fail to 
fully realize the innumerable problems 
that had to be solved by study and by field 
trial during the development of the rec- 
tangular system. It is a system of survey. 
It was here when you were born, it is here 
while you are alive, and it will undoubtedly 
be here after you are driving your first 
survey hub in the SE%4 SE, Section 10, 
Township One North, Range One East, 
St. Peter’s Principal Meridian. I imagine 
that many of you have worked chiefly in 
the western States that have been surveyed 
under the more recent rectanguiar system 
methods. If this is so, then you are a 
favored group. If you had ever worked 
in the States not surveyed under the rec- 
tangular system, and had to unravel the 
many confusing problems resulting from 
metes-and-bounds surveys, you would know 
that the birth of the rectangular system of 
surveys was indeed a blessed event. 

We of the Bureau of Land Management 
have had to develop rather thick hides to 
ease the pain from the barbed arrows of 
contempt for the rectangular system that 
are continually aimed our direction because 
of the errors, inaccuracies, and omissions 
existing in the original surveys. We do 
not deny that many of the public land sur- 
veys are notoriously bad. There are many 
townships wherein few if any subdivisional 
corners established on the 
ground. There were many instances whcre 
meander lines were erroneously run and 
reported. There are many instances where 
township subdivision and township exte- 
riors were never properly connected with 
existing surveys. Our dependent resur- 
veys are constantly revealing gross errors 
in the original survey work. 

It was this quality of work that prompted 
the Congress of the United States to aban- 
don the contract system of surveys and 
establish in 1910 what is now known as the 
direct system whereby Cadastral Surveyors 
employed by the United States execute the 
cadastral surveys for land disposal by the 
Federal Government. 


to become 


were ever 
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I think at this time we should take an. 
other look at the definition of cadastral 
surveys. They create, re-establish, mark, 
and define the boundaries of tracts of 
land. They are not scientific surveys of an 
informative character, and they may not 
be amended with changing conditions be- 
cause they are not executed according to 
the standards now required for accuracy, 
They cannot be ignored, 
tered, or corrected, and the boundaries 
created or re-established cannot be changed 
so long as they control rights vested in the 
lands affected. If that definition of a 
cadastral survey was thoroughly under. 
stood, there would be much less criticism 
of the quality of the public land surveys. 

If the original surveyor established his 
monuments with a reasonable degree of ac- 
curacy, such as we required at the time 
the survey was executed, he did complete 
the prime requisite for a cadastral survey. 
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repudiated, al- | 


—_ 


He marked off the tract of land on the | 


ground with monuments, the land was oc- 
cupied and patented according to the 


monumented boundaries, valid rights have | 


attached, and any attempt by subsequent 
surveyors to alter the positions of the origi- 
nal monuments, to improve the accuracy 
of the measurement or alignment of the 
original survey in order to make it more 
closely agree with the official plat or field 
notes, is an infringement upon the valid 
rights of the original occupant. 

The courts have consistently held that 
it was never the intent of Congress that 


“ 


the original land surveys upon which Pat- , 


ent was based, should ever be altered or 
changed in any respect. I am certain that 
all of you in attendance here today are 
fully aware of the legal weight given to an 
original survey, the importance of the origi- 
nal monuments, and the principles of the 
dependent resurvey if it should become 
necessary to re-establish a corner point that 
is no longer marked with a monument. 

I am also certain that you have fre- 
quently encountered the so-called “sur- 
veyor” or “engineer” who is attempting to 
re-establish an original survey by marking 
out on the ground the distances and bear- 
ing as given in the field notes and on the 
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plat, with complete disregard for any 
existing evidence of the original survey. 
It is from these people that we suffer the 
sreatest shower of arrows. It is this same 
group that requires us to take much of our 
time to advise, assist, and instruct them in 
the basic principles of land surveying, the 
principles they thought they knew when 
they learned to turn an angle with a transit 
and measure a distance with a tape. 

As I have stated, we in the Bureau of 
Land Management are fully aware of the 
quality of the public land surveys. We are 
aware that there was a material increase 
in the quality of such surveys following the 
inauguration of the direct system in 1910. 
When considering the accuracy to be ob- 
tained in a public land survey, we must 
not lose sight of the value of the land at 
the time the survey is executed. An ex- 
tremely accurate land survey over rough 
mountainous areas, with little or no com- 
mercial timber or other potential value, is 
not justified. Likewise, such surveys could 
hardly be justified in the desert areas and 
over much of the frozen tundra and mus- 
keg lands of Alaska. Even with this 
thought in mind, with the more modern 
equipment and methods employed by the 
Bureau today, few of our surveys are of 
such a low order of accuracy as to re- 
motely approach the allowable limits. 

The Bureau has not only been improving 
the quality of its surveys, but, within the 
last few years, we have been engaged in an 
active program to completely modernize 
our equipment, methods, and procedures 
through the application and use of the 
many recent scientific developments and 
the new equipment that may be adapted 
to our work. We have had good success 
in the transportation of survey crews by 
helicopter in the more isolated areas. The 
Bureau has invested quite heavily in Tellu- 
rometers in the last few years. We now 
have five units in Alaska and are highly 
pleased with the results of their operation. 
I see a big future for these instruments in 
Alaska in the surveying of the boundaries 
of the State land selections to be made 
from the public lands in Alaska. 

The State must select within 25 years 
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approximately 104 million acres, and we 
must survey the boundaries of these tracts 
before Patent can Many of these 
tracts will undoubtedly be in the one-hun- 
dred-thousand-acre class and could even 
extend into the million-acre class, requir- 
ing the survey of long continuous lines 
through remote isolated areas of Alaska. 
It is here that we believe that, through the 
use of the helicopter, Tellurometer, and 
one-second-reading theodolites, we can 
rapidly survey many of these boundaries 
with a degree of accuracy never before at- 
tained in any of the public land surveys. 

We have also been conducting experi- 
ments to see how far we can go in correlat- 
ing photogrammetry with cadastral survey 
work. We have already had good success 
in this field in some phases of our work. 
We intend to give this photogrammetry 
program major emphasis and in Alaska we 
now have the first Cadastral Survey Photo- 
grammetric Unit to be officially organized 
within the Bureau. In our photogram- 
metric work we are also utilizing electronic 
computers to speed up our computing. 

It is quite possible that the next few 
years may see many major changes in the 
procedures and methods used in the exe- 
cution of the public land surveys. Many 
of the changes that we have been making 
recently in our procedures and methods 
are the direct outgrowth of jobs that we 
have been called upon to do. These are 
either tasks considered too difficult to per- 
form in the past or projects for which a 
need has developed and which had not 
been previously attempted by the Bureau. 

As an illustration of the former, when 
the desolate and isolated rimrock country 
near the junction of the Green River and 
the Colorado River in Utah became po- 
tentially valuable for uranium and oil, 
there was a need to delineate the school 
sections in this area. Much of this area 
would have been unsurveyable if the older 
methods and procedures had been adhered 
to. Through the adoption of skeleton 
township surveys, showing only the town- 
ship exteriors and the minimum number 
of subdivision lines required to delineate 
the school sections, and through the use of 


issue. 
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helicopters for the transportation of survey 
crews, the problem of executing these sur- 
veys was solved. 

As an illustration of projects to meet 
special needs, oil and gas activity in larg: 
areas of unsurveyed, public-domain land 
created a problem with which the Bureau 
had never before been faced. Regulations 
in effect at that time required that these 
offers to lease, for unsurveyed land, be de- 
scribed by metes and bounds and tied to 
corners of the public land surveys or other 
monumented points. In Alaska they might 
even be tied to prominent items of topog- 
raphy or other points marked upon the 
ground. These regulations may have been 
adequate for the administration of offers 
to lease isolated parcels of land, or if such 
offers covered only a small area. In 1952, 
however, offers to lease were filed in An- 
chorage Land Office in Alaska for a total 
area of over one million acres in the Yaka- 
taga-Katalla area along the Gulf of Alaska. 
These filings were followed by numerous 
other filings throughout Alaska, reaching 
a tremendous peak during 1957 and 1958, 
that has resulted in approximately 40 mil- 
lion acres now being under offer or lease. 
Since only 0.7 percent of Alaska has been 
surveyed, practically all of these offers or 
They all 


were tied to monumented points and were 


leases are on unsurveyed land. 
described by metes and bounds. Few, if 
any, of these control points had been tied 
together by field surveys and their exact 
geographic positions were unknown. 
Many of the ties to these monumented 
control points were very long and few, if 
any, of them were actually surveyed on 
the ground. It was not unusual to see a 
description commence at a monumented 
point and read “Thence 175 miles East 
and 62 miles South to the point of begin- 
ning.” If all leases in the area had been 
tied to the same control point a part of 
our problem would have been eliminated. 
Many leases, or offers, however, that would 
be theoretically adjoining would be tied to 
different control points, the geographic po- 
sitions of which were not accurately known. 
[his condition presented a tremendous 


status and adjudication problem. There 
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was a need for an orderly method for de- 
scribing these offers and leases, and there 
was a need to properly relate all leases o 
offers within the certain area to the same 
control point. 

The need for a new approach to this 
problem was immediately realized when the 
iurst large group of offers were filed in the 
Yakataga-Katalla area. In this area we 
have several segments of the Copper River 
Meridian surveys that had never been tied 
together on the ground. 
comprised in some instances only a few 
fractional sections along the beaches. The 
geographic positions of many of these sur- 
vey corners were not known with any pre- 
cision. 


These segments 


At that time there was no triangu- 
lation network along the Gulf of Alaska in 
this area. 

Attempts had been made by the appli- 
cants to protract the rectangular system 
surveys out from the existing surveys and, 
by metes-and-bounds descriptions, to de- 
scribe the parcels of land that would be 
identical to the protracted sections. To 
facilitate the plotting of these offers and 
to more readily determine status, we pre- 
pared a diagram showing the protraction 
of the rectangular system across the unsur- 
veyed areas lying between the segments of 
original survey work. 

Two main control points were used by 
the applicants in this area. There had been 
no attempt, however, to confine the offers 
in the eastern portion of the area to the 
eastern control point or to tie all offers in 
the western portion of the area to the west- 
ern control point. Instead the offers were 
badly intermingled. Many offers in the 
western portion were tied to the eastern 
control point, and many in the east were 
tied to the western control. This presented 
no serious problem since the offers had 
been described by metes and bounds, so 
that they would fit nicely on the sections 
that had been protracted across the unsur- 
veyed area. The protractions also followed 
nicely along the shoreline as delineated on 
existing maps and connected reasonably 
well with the fragmentary existing surveys 
as platted from the geographic position 
given by the original surveyor. 
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Everything was working out nicely. The 
status and adjudication problems presented 
no difficulty and we were pretty well 
pleased. About this time we found that 
there had been new Federal mapping in 
this area that summer and that they had 
cut in a corner, in the small eastern seg- 
ment of the original surveys, which had 
been used as a control point by the appli- 
cants. We had also, by this time, made a 
reasonably accurate determination of the 
geographic position of the segment of sur- 
veys used for the western control in this 
area. The geographic position of the west- 
ern surveys was good, having been tied in 
to a first-order triangulation station at the 
time the surveys were initiated. The geo- 
graphic position of the eastern segment of 
the surveys was, to our sorrow, approxi- 
mately 21% miles from the position reported 
by the original surveyor. 

It was a sad day in our office when we 
realized the magnitude of the unsolved 
problem that we thought we had disposed 
of so nicely. It now meant that we had to 
prepare new protraction diagrams, that we 
had to establish the position for a guide 
meridian, and we had to request that all 
offers lying east of the meridian be amended 
and tied to the eastern control, and that all 
offers lying west of the meridian be 
amended and tied to the western control. 
This was an example of where the inac- 
curacy of our own surveys came home to 
haunt us. Not that we were unaware that 
such inaccuracy could exist, but we simply 
did not give it the proper consideration. 

This lesson was well learned, however, 
and when preparing protraction diagrams 
for other areas within Alaska, where similar 
situations could exist, we were alert to this 
possibility and blocked off each control point 
by confining the protractions from that 
point to the area lying within certain stand- 
ard parallels and guide meridians. Pro- 
tractions from adjoining control points 
were then carried up to these limiting lines. 
Under this procedure it was not absolutely 
necessary to know the exact geographic 
positions of the control points, although 
they have now been determined for most 
of these points. We had further problems 
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in both the Copper River Meridian area 
and in other sections of Alaska when ap- 
plicants would prepare their own protrac- 
tion maps, unaware that we had set up 
limiting boundaries for protractions from 
certain control points, and these protrac- 
tion maps would be at variance with maps 
prepared by us for Bureau use. 

We continued the expansion of our un- 
official protraction scheme to include other 
areas of the Copper River Meridian and 
certain areas in the Seward and Fairbanks 
Meridians. As a result of oil and gas fil- 
ings, we established the new Kateel Merid- 
ian near the Kateel River in Western 
Central Alaska on October 17, 1956. I be- 
lieve this is a “first” in the Bureau of Land 
Management in one respect. It is the first 
time that an existing, first-order, U. S. 
Coast and Geodetic Survey, triangulation 
monument was utilized as the initial point 
for a new meridian. The initial point for 
the Kateel Meridian is the triangulation 
station Jay 1953. From this initial point 
we protracted a large number of townships 
to accommodate oil and gas applications 
then on file. This meridian now controls 
an area approximately 480 by 360 miles in 
size. 

Following the establishment of the Kateel 
Meridian, the Umiat Principal Meridian 
established on December 31, 1956, 
utilizing U. S. Coast and Geodetic Survey 
triangulation station Umiat 1953. This 
meridian controls an area approximately 
750 miles long by 240 miles wide. Estab- 
lishment of this meridian was followed up 
with the first official protraction diagrams 
prepared to facilitate the leasing and ad- 
ministration of oil and gas lease offers. Al- 
though the plan of our protracted surveys 
in the Yakataga-Katalla area had been ap- 
proved by the Director, these protractions 
were not compiled in sheets, nor were they 
officially used for the filing of offers. They 
were utilized chiefly as a guide by appli- 
cants to prepare metes-and-bounds descrip- 
tions and by the Bureau in the administra- 
tion of the offers. Official protraction 
diagrams will be prepared for this area. 

The protraction diagrams prepared for 
the Umiat area were patterned after those 


was 











466 


prepared for the leasing of offshore lands 
in the Gulf of Mexico. The protractions 
were identified by townships, 16 to a sheet, 
with the latitude and longitude of each 
township line being shown on the sheets, 
but the townships were subdivided into 9 
leasing blocks comprising an area of 4 sec- 
tions each instead of 36 sections. These 
diagrams were the official maps for the 
leasing of oil and gas lands in the Umiat 
area, and the offers and leases are described 
in the terms of the protraction diagrams, 
instead of by metes-and-bounds descrip- 
tions. 

With the tremendous increase in oil and 
gas filings in late 1957 and 1958, it became 
apparent that protraction diagrams would 
have to be prepared for a major portion of 
Alaska. It also became apparent that au- 
thority would have to be obtained to make 
these protraction diagrams the official docu- 
ments to be used in describing lands both 
in the offer to lease and the lease. In April 
of 1957, we prepared protraction sheets 
for the Kenai Peninsula area that were sub- 
sequently approved by the Director as cor- 
rectly portraying the manner in which the 
unsurveyed area of the Kenai Peninsula 
would eventually be surveyed. These still 
were not official protraction diagrams to 
be used in filing of oil and gas offers. We 
knew however, and it was our original in- 
tent, that they would also serve a very use- 
ful purpose in the administration of these 
lands by the Bureau. 

We continued our experimental work on 
protractions during the summer of 1958, 
and, in September of that year, procedures 
governing the preparation of these protrac- 
tion diagrams and the required actions 
necessary to have them adopted as the offi- 
cial documents for the description of all 
oil and gas offers and leases were formal- 
ized. 

These protraction diagrams for Alaska 
are prepared on a mylar or other perma- 
nent type of reproducible base. Each sheet 
or diagram includes 368,640 acres or 16 
townships, 4 townships wide and 4 town- 
ships long. These sheets are numbered and 
bound in a folio. Each folio contains ap- 
proximately 16 sheets, depending upon the 
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location of the area included in the folio, 
For ready reference and filing, each folio 
is given a serial number, such as F 1, tor 
folio No. 1 of the Fairbanks Meridian; § § 
for folio No. 6 of the Seward Meridian, ete, 
Each sheet in a folio is keyed to the folio 
through the use of the folio number. Thus 
sheet 4 of folio 5 for the Seward Meridian 
would carry the number S$5-4. 

Each sheet will show the protracted 
township boundaries and all interior sec- 
tion lines. The Range, Township, and Sec- 
tion numbers are shown. The computed 
distances for all section lines not 80 chains 
in length; and the computed areas of all 
sections not 640 acres are shown. We also 
show; the latitudes and longitudes of all 
township exteriors; all existing Bureau of 
Land Management rectangular or special 
surveys; and all first-, second-, and, in some 
instances, third-order triangulation. 

From the best existing available topo- 
graphic maps we determine the approxi- 
mate meander line of rivers, lakes, and salt 
water bodies and transfer them to the dia- 
grams. We then determine the area of the 
water in each section, and the land and 
water areas are entered in each section con- 
cerned. 

The base sheets are then approved by the 
Director, and, upon the official filing of 
copies in the Land Offices, they become the 
official diagrams that must be used in de- 
scribing lands in accordance with the regu- 
lations. They eventually may be the official 
documents for most land descriptions in 
unsurveyed areas. 

These diagrams, when the project is com- 
pleted, will cover most of Alaska and will 
include approximately 20,000 whole and 
fractional townships. For comparison, the 
State of Utah is covered by approximately 
2,550 township plats. These protractions 
in Alaska will eventually cover an area ex- 
tending approximately 1,400 miles north 
and south and 2,500 miles east and west. 
The western 1,200 miles of the Aleutian 
chain and the southern panhandle of 
Alaska will be given a low priority in this 
work as there is little foreseeable need for 
protractions in these areas. 

In October of 1958 we greatly expanded 


> ean 





CADAS' 


our Cac 
complet 
rapidly 
cial pro 
the Dire 
have aj 
ered b 
Seward 
4 milli 
Meridiz 
100 mil 
banks | 
way an 
We ple 
top pri 
the dia 
portion 
Diagra 
and th 
insula ; 
tial, ar 
lowest 
The 
and Ju 
make 
terms | 
shown 
tion d 
Alaska 
survey 
thing 
a long 
of the 
Like n 
too la 
the v: 
ever, 
tracti 
useful 
They 
to de 
select 
State 
gable 
offshi 
State 
Th 
proxi 
dom<z 
This 
4 mi 
25 yi 








APPING 


he folio, 
ch folio 
F 1, tor 
ian; § 6 
lian, ete, 
the folio 
r. Thus 
Aeridian 


otracted 
lor sec- 
and Sec- 
ymputed 
0 chains 
is of all 
We also 
s of all 
ireau of 
' special 
in some 
l. 

le topo- 
Approxi- 
and salt 
the dia- 
a of the 
nd and 


ion con- 


d by the 
iling of 
ome the 
1 in de- 
1e regu- 
> official 


tions in 


is com- 
ind will 
le and 
son, the 
‘imately 
ractions 
rea eX- 
s north 
id west. 
\leutian 
idle of 
in this 
eed for 


panded 














~ 


— ~~ 


— 


_— 


— 


~ 


~ 


~~ 


} 





CADASTRAL SURVEYS 


our Cadastral Survey drafting section to 
complete these protraction diagrams as 
rapidly as possible. The first of these offi- 
cial protraction diagrams was approved by 
the Director on March 20, 1959. We now 
have approximately 37 million acres cov- 


ered by approved protractions on the 
Seward Meridian. We have approximately 
4 million acres approved on the Umiat 
Meridian. We also have approximately 
100 million acres on the Seward and Fair- 
banks Meridians that are now well under 
way and should be approved by early 1960. 
We plan to give this protraction project 
top priority, within available funds, until 
the diagrams have been completed for that 
portion of Alaska considered essential. 
Diagrams for most of Southeastern Alaska 
and the western portion of the Alaska pen- 
insula are not at this time considered essen- 
tial, and these two areas will be given the 
lowest priority. 

The Secretary of the Interior, in May 
and June 1959, approved regulations that 
make it mandatory to describe lands in 
terms of the Township, Range, and Section 
shown on any existing, approved, protrac- 
tion diagrams when filing oil and gas or 
Alaska State selection applications for un- 
surveyed lands. The diagrams are some- 
thing that have been needed in Alaska for 
a long time to assist in the administration 
of the vast unsurveyed area in the State. 
Like many such projects this one was started 
too late to obtain full benefits. Because of 
the vast unsurveyed area in Alaska, how- 
ever, it is quite probable that these pro- 
traction diagrams will become increasingly 
useful in the administration of our lands. 
They already are being used by the State 
to describe the boundaries of their land 
selections and are being extended by the 
State from the shorelines out into the navi- 
gable waters for the purposes of leasing the 
offshore, submerged lands belonging to the 
State. 

The State of Alaska was granted ap- 
proximately 104 million acres of public- 
domain lands to be selected in 25 years. 
This means that they must average about 
4 million acres of selections each year for 
25 years. They then will have selected an 
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area the size of California. These protrac- 
tions will be of great assistance in the State’s 
selection program. We must also survey 
the boundary of each selection before the 
State may receive patent. This survey job 
compares quite favorably with the size of 
the State—it is BIG. 

With the geographic position of each 
township boundary being given, field ties 
may be run from existing, monumented, 
triangulation stations to locate any desired 
section corner on the ground. We have 
already utilized this method to initiate a 
new segment of the Fairbanks Meridian 
surveys. Triangulation control is still lack- 
ing over much of Alaska, but, with the 
Tellurometer, any necessary, long ties can 
be made accurately and rapidly. 

One outgrowth of these protraction dias 
grams will be a greatly increased accuracy 
in much of our land survey work. The 
diagrams are a paper protraction of the 
rectangular system, with no monuments of 
the rectangular system being established on 
the ground. The rectangular system is, 
however, directly and accurately coordi- 
nated by use of the geographical values for 
all Township corners with the existing 
monumented triangulation network. This 
provides a means whereby any corner of 
the rectangular system in the vicinity of 
a triangulation scheme can be determined 
on the ground with a degree of accuracy 
far surpassing that previously attained in 
the general scheme of our rectangular sys- 
tem surveys. These triangulation stations 
are, in effect, limiting control that we will 
have to recognize when extending our rec- 
tangular system surveys over an area. The 
adjustment of our surveys to this highly 
accurate control presents a problem with 
many ramifications, the complete solution 
of which has not yet been made. With the 
typical ingenuity of a surveyor, I expect 
that some day soon one of our surveyors 
will lay a suggestion form down on my desk 
containing a better solution to this prob- 
lem than anything I have yet been able to 
obtain. 

Then, if we can receive a suggestion tell- 
ing us how we can survey land for the $2.00 
per mile paid to the surveyors when the 
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rectangular system was inaugurated, I think 
we will have most of our survey problems 
solved. 

Again may I repeat that it has been both 
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a pleasure and an honor to appear before 
you today. If any of you have questions 
with respect to our Alaska protraction dia- 
grams, I will try to answer them. 


© 


Earthquakes Located by Electronic Computers 


The U. S. Coast and Geodetic Survey has 
announced that, under a new program, the 
origin of many of the thousands of the earth- 
quakes that shake our continents and oceans 
each year will be determined more quickly and 
accurately by feeding data into electronic digital 
computers. The new computer method is ex- 
pected to increase the number of quakes lo- 
cated, as well as provide greater accuracy in 
pinpointing the places of origin. Approximately 
1,500 earthquakes are now located annually. 
The Survey hopes to double this number within 
a few years. As many as 40,000 have been re- 
ported annually. 

Some of the quakes are never felt in the in- 
habited areas of the globe, but seismographs re- 
cord them, and the locations where the larger 
quakes originate must be determined. 

The standard method of locating earthquake 
epicenters has been to swing arcs over 32- and 








36-inch globes. Seismologists measure distances 
from the reporting stations to the probable 
tremor area on the big globes and come up with 
a series of intersecting arcs that represent the 
epicenter. This method is accurate to within 
35 miles of the actual center. 

The new program requires that the data re- 
ported from some of the 200 earthquake stations 
in the worldwide network be punched on stand- 
ard business machine cards. This coding proc- 
ess includes the name of the reporting station 
and the exact time that the first shock wave 
was recorded. These cards are then fed into 
the computer. 

It takes only a few seconds to get the results, 
but during this early stage of the new program 
the results are carefully checked. It is believed 


that this machine method will eventually be 
accurate to within seven miles of the point of 
origin. 


WILLIAM A. WHITE 
EXECUTIVE DIRECTOR 
FORUM BUILDING 

SACRAMENTO 14, CAL. 
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Geography in the Landscape 


GWEN SCHULTZ 


ASSISTANT PROFESSOR OF 


is merely a matter of making several 
decisions and then following through. 

(1) What technique shall I use—pen and 
ink lines, air brush, pencil shading, wash, 
erasing grayed plastic? 

(2) From which direction should the 
map be illuminated? If in doubt, conven- 
tional northwest will be acceptable. 

(3) How do I express the slope of the 
terrain features? Directions are avail- 
able.* 

But whether the resultant map has merit 
and meaning depends also upon a fourth 
consideration less frequently mentioned: 
simply, does it look like what it is? 

Illumination may be beautiful, slopes ac- 
curate in angle, elevations correct . . . and 
yet the picture may somehow seem wrong. 
Something was lacking in the translation, 
or in the translator. 

Whether the cartographer’s source mate- 
rial is sketchy or prccisc, whether his in- 
tended rendition is strict or free, there is 
always a certain subjective element—his 
own mental concept—which comes inevit- 
ably into play as he takes a molded portion 
of the spherical earth, shrinks it, denudes 
it, and flattens it onto a piece of paper. 

A landform mapper is expected to trans- 
mit through his medium the physical char- 
acter of the terrain. From his contour lines, 
photos or view, he interprets for his reader 
audience (the degree of interpretation 
varying, of course, with the map’s scale and 
purpose). But if he has nothing more to 
draw upon than abstract data or a cluttered 
perspective he will in most cases be seriously 
handicapped. 

Ability to interpret the earth’s diverse 
surface calls for geographical insight, and 
it is suggested here that some landform car- 
tographers might profit from an increased 
understanding of geography, especially since 
geographers are among the main users of 


gate can draw a landform map. It 
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UNIVERSITY OF WISCONSIN 
landform maps and their openest critics. 

Professor Arthur Robinson, who has ef- 
fectively combined the sister sciences of ge- 
ography and cartography, explains: 

One who draws terrain must know what he 
is drawing . . . [O]ne who knows well the land- 
form geography of an area may be able to 
depict the subtle differences of the landform 
complex in a fashion that may make the draw- 
ing a valuable contribution to knowledge, even 
if the delineation is amateurish. On the other 
hand, an artist who has not had much training 
in the interpretation of landforms is likely to 
produce a “good-looking” drawing, but one that 
is scientifically rather barren.* 

He has also written, “. . . out of the num- 
ber of decisions a cartographer must make 
when drawing a map, the vast majority are 
of a geographical nature.”* 

This is certainly true when applied to 
landform cartography. 

That one finds it difficult to give true 
pictorial representation to a feature unless 
he understands what it is, is illustrated by 
the following. A cartography instructor 
gave his students a paper on which were 
drawn contour lines, and asked them to re- 
construct from those lines what they saw. 
Each resultant map was, of course, some- 
what different. None was correct. Finally 
he told the class what the original “topogra- 
phy” was—a recumbent female _ torso. 
Somewhat shocking? True. Not in good 
taste? But it impressed upon 
them the lesson: know what you are draw- 
ing! 

Novelists warned not to write of 
things foreign to them, lest their work suf- 
fer through lack of verisimilitude and 
credibility. Likewise with maps. If one 
would portray geography, he should be 
familiar with it. 

It was disheartening to find a person 
advising others in the preparation of shaded 
relief maps writing that “the sun never 
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Ficure 1.—The heart of the Southern Applachians where Kentucky, Virginia, Tennessee, and 


North Carolina meet. 


maturely-dissected plateau of horizontal sedimentary strata. 
ing NE-SW) lie the Folded Appalachians, clinal and anticlinal structures. 


The northwestern strip of the Applachians, which trend NE-SW, is a 


Just southeast of that (also trend- 
Next in order to the 


southeast are the much older, higher, crystalline mountains, the Smokies and Blue Ridge. Bor- 


dering the Applachians on the southeast is the contrasting, flattish Piedmont. 


Each province 


has its own proper “character,” clearly recognizable. 


shines upon the hills in the northern hemi- 
sphere from the northwest.”* One need 
not necessarily be a geographer to wince 
at that, but it reveals how essential it is 
for a terrain mapper to be at home in the 
geographical realm. 

You are sketching a hill region. Is every 
hill shaped the same? Only if you want 
to be coldly, uncommunicatively diagra- 
matic. Stereotyped hills could be stamped 
upon a map; they do not require your 
skilled hand. So you inject geographic 
understanding into the artificial landscape 
and it takes on realism and meaning. 

Your hills are not just bumps. They be- 
come, instead, the jagged crags of the Dift- 
less Area, or smooth dunes on the coast, 
tabular mesas in New Mexico, tapered 
drumlins in New York, gullied badlands in 
South Dakota, or even manmade tailings 
piles. 

A mountain is not just a peak. It might 
be a rounded monadnock like Stone 
“Mountain” in Georgia, a towering horn 
like the Matterhorn, or a “flatiron,” or 


fault block, or volcano. And not even all 
volcanoes, as we know, have the classic 
conical shape. 


Neither are streams all of one type— 
mere wiggly lines, carefree things to be 
drawn by a lax, shaky hand just before 
lunch. Their characteristics vary greatly 
with locale and climate, and no stream be- 
haves the same throughout its entire course. 
There are mature streams meandering on 
floodplains, others clogged and _ braided, 
some occupying canyons or arroyos. Those 
in karst limestone regions may disappeat 
underground. Across till plains streams 
may have haphazard patterns. Many are 
altered by dams, reservoirs, and canals. 
Young stream valleys are decidedly V- 
shaped; glaciated troughs U-shaped, and 
so on. When drawn with geographic pre- 
cision, streams help reveal the character of 
their area. 

The amount of detail that can be incor- 
porated into a map is, of course, somewhat 
commensurate with its scale. But “the 
scale is too small” is undoubtedly one of 


SURVEYING AND MAPPING 





———— 


- 


-—--—~ 





GEOGE 


FIGURE 


the mo 
when, 
benefit 
It is 
add ti 
evident 
which 


Inva 
is a k 
tion, | 
terials 
to the 
edge o 
in con 

Ag 
terrain 
by che 
On a 
stance, 
lachiar 
are sin 
mount 
trayals 
1 whic 
from 
“Land 

Clin 


amoun 








APPING 





ssee, and 
SW, is a 
so trend- 
ler to the 
ge. Bor- 


province 


even all 
> classic 


type— 
s to be 
t before 
greatly 
eam be- 
= Course. 
ering on 
braided, 

Those 
isappear 
streams 
[any are 

canals. 
edly V- 
ed, and 
hic pre- 
-acter of 


ye incor- 
ymewhat 
ut “the 
- one of 


ied 


——- 


- 


~ 


| 


GEOGRAPHY IN THE LANDSCAPE 











a 


Fy > 
Fe ie 7 a 
Si” VEZ ebar 
















we 
Ten 





Ata te ores 
; c 
if Alc Ques oe 


961 - wa 
> a Ne 
4, pBACACHO wae Wovaide Bits 
TF ITs + . 
Wrale \ 96 1 
=< 4 a 35) Yt 
7 >a " 


Scale 


Ficure 2.—An arid climate—west Texas. (Left) 


the most over-used excuses for generalizing 
when, in fact, many landform maps would 
benefit from refinement. 

It is not suggested that the cartographer 
add traits and features which are not 
evident, but rather that he recognize those 
which are and utilize them to advantage. 


Invaluable to a landform cartographer 
is a knowledge of bedrock—its composi- 
tion, hardness, structure—and earth ma- 
terials overlying it, for these give texture 
to the land. Equally necessary is knowl- 
edge of tectonic and climatic forces which 
in combination shape the earth’s surface. 

A geographer, when confronted with a 
terrain drawing, will usually appraise it 
by checking a certain distinctive feature. 
On a map of the United States, for in- 
stance, he commonly checks the Appa- 
lachians, which, to too many illustrators, 
are simply a dubbed in row of nondescript 
mountains. To see one of the better po- 
trayals of the Appalachians, refer to Figure 
1 which shows a short section of them taken 


from Erwin Raisz’s well-known map, 
“Landforms of the United States.” 
Climate—heat and cold, kind and 


amount of precipitation, wind action— 
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Ficure 3.—A humid climate—upper Ohio 


Valley. (Right) 


helps to determine how landforms weather 
and erode. While contour lines supply 
elevations only at intervals, an understand- 
ing of climatic effect can be an aid to visu- 
alizing how landforms are shaped between 
those lines. It also offers clues to drainage. 
On Raisz’s “Landforms of the United 
States” one can compare the stark, angular 
topography of arid west Texas with the 
smoothly rounded hills and intricate stream 
pattern of the humid Ohio River Valley. 
Figures 2 and 3 show those examples. 
Climate, past and present, has added 
significant detail to the world’s variegated 
surface in many decorative ways useful to 
the landscape mapper. It can make of a 
lowland a blue lake, a green marsh, a black 
bog, or white salt flat. It regulates the 
varying heights of snowlines from place to 
place. It assigns color to the landscape by 
its effect on vegetation and soil types. Its 
works are seen in small-scale patterns made 
by permafrost and in grandiose sculptur- 
ings of glaciers. Mountains, prominent in 
pictorial cartography, are often drawn 


without regard to whether they are normally 
stream-eroded, or glaciated with serrate 
comb ridges, bowl-like cirques, horns, or 
Schooled eyes can in a 


hanging valleys. 








472 


glance catch the distinction . . . or absence 
of it. And where glaciers exist they ought 
not to be eradicated without reason by 
an unknowing hand. Ice is as real as rock. 

That map you draw or read—how in- 
formative is it as an illustration or refer- 
ence? That line of hills—can it be dis- 
tinguished as a moraine or hogback or 
cuesta? Can one recognize the alluvial 
fans, terraces, deltas, or sinkholes, for what 
they are? 

There are cases, it is true, where Nature 
herself chooses to camouflage her features 
and framework. And where she does, the 
cartographer cannot be blamed for comply- 
ing with her example. On the other hand, 
he does her an injustice if he copies what 
she does clearly display with unconcern for 
accuracy and with fudged-in misrepresen- 
tation. 


One can hardly think of a landform map, 
regardless of style or scale, in which edu- 
cated interpretation is not necessary. 

If there is one, it would be the purely 
objective map whose purpose is to report 
exact factual information with the imper- 
sonality of a robot. In doing such a map, 
perhaps you draw a cuesta, which on your 
paper does not look as much like a cuesta 
as it might. Still you stick to the contours 

-real or inked—drawing them as they are, 
sacrificing your idea of clarity and reada- 
bility for as exact a portrayal of nature as 
possible. When striving for a completely 
objective map it would be improper to 
alter, embellish, or “improve” any part of 
it 

Of what value is geographic “know-how” 
then? Isn’t it a hindrance? Isn’t there 
a danger that, having “inside information” 
about your terrain, you might consciously 
or unconsciously adjust the true landscape 
to fit your conception of how it should ap- 
pear? Perhaps. But it is equally true that 
innocent modification as great or greater, 
and in the wrong direction, is apt to occur 
when one is ignorant of his subject. 

One may aim for complete objectivity 
but he cannot attain it. He is thwarted 
by the inadequacies of even the best source 
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material, or the limitations of his perspec- 
tive in the field. 

No matter how objective one tries to be, 
he cannot transfer shapes from a sphere to 
a plane without alteration, nor give re- 
quired vertical exaggeration’ to highlands 
without distortion. What is more, if the 
impersonal, objective map is going to be 
reduced in reproduction, as it usually is, 
some generalization from the original data 
will probably be necessary. And if one 
generalizes, he interprets. 

An exact rendition of nature is possible 
only in the imagination. Some error is 
going to occur. But it would seem that one 
is more nearly capable of objectively por- 
traying the truth when he knows what the 
truth is. 


More and more, mappers are expected 
to enrich their landform maps with indica- 
tions of such things as vegetation cover, 
soil color, cities and settlements, sugges- 
tions of crop patterns, transportation 
routes, land use, and other cultural fea- 
tures. More and more, ready geographical 
information is an asset. 

A geographical background makes a 
cartographer’s job easier. He can better 
detect erosional patterns, climatic effects, 
land utilization in an aerial photograph; 
distinguish between a moraine and a cuesta 
from a “top” sheet; orient a pitching anti- 
cline by an afternoon’s field work—if he 
is trained to perceive and if he knows what 
to expect in a given area. 

Perspective drawings of the spherical 
earth, which Richard Edes Harrison does 
to perfection,’ will become increasingly 
popular in the space age. They, like all 
landform maps, are best done by one who 
holds the world in his hands. The finest 
maps throughout the world are being made 
and will be made by those who know ge- 
ography. 

Not all landform cartographers can be 
geographers, nor would they all want to 
be. Still, they can acquaint themselves 
with the field; they can become familiar 
with the standard symbolization of land- 
forms;® and they can aim to make their 
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of land- Ficure 4.—A Richard Edes Harrison portrayal of the Red Sea area—a section of a larger map 
ake their of Southwest Asia. Varied landform types and textures are recreated with geographical preci- 


sion, and look realistic and “right.” 








474 


strokes meaningful, their landforms rea- 
listic, and their maps geographically sound. 
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Preservation of Survey Records 


The old adage, that a chain is as strong as 
its weakest link, was proved true in a series of 
events which led to the strengthening of a chain 
of communication between the California Divi- 
sion of Highways and the California Council of 
Civil Engineers and Land Surveyors. 

According to William A. White, Executive 
Director of the Council, surveyors throughout 
the State have been plagued by a failure, on 
the part of the district offices of the Division 
of Highways, to file right-of-way maps showing 
the relation of old and new monuments and 
reference points along freeways and other high- 
ways. A continuing problem, too, was the, at 
times, wanton destruction of property monu- 
ments, some of which had been in place since 
the days of the Spanish grants. 

One recent example of the extermination of 
such a marker occurred in Yolo County and in- 
volved a corner that had been set in the days of 
the Spanish Dons. A new freeway was pushed 
the marker was obliterated without 
reference, and no map was filed to show the 
location of the new work. Many people and 
much property stood to be involved in boun- 
dary troubles as a result of this action. The 
local county surveyor and members of the Coun- 
cil protested this and other similar acts. 

Other counties reported that they suffered in 
the same manner. Finally contact was made by 
the Council’s president, Walter J. Hanna, Jr., 
with the executive branch of the State govern- 
ment. 

The problem was discussed in detail—both 
as regards the law which provides for immedi- 


through, 


ate filing of survey maps by private surveyors 
and governmental agencies, and the require- 
ment that property monuments must be pro- 
tected. Communication was with the entire 
chain of command from the executive branch 
to the administrative level. The various links 
were examined, and today it appears that the 
chain of survey information will be as strong 
as California constructs its many highways and 
freeways. 


This is a case in point—that to preserve a sur- 
vey point—every key person involved in a large 
construction project of any sort must be cognizant 
of the importance of the preservation of survey 
markers, if we are to avoid wanton destruction 
of same. The full understanding and the chain 
of communication, as well as the chain of opera- 
tional orders, must remain unbroken from top 
project management on through to the field en- 
gineers and the construction crews, including the 
bulldozer operators. 

It is perhaps more important that the project 
engineers and construction men know that the 
contained position value of the marker is the 
important value, rather than the physical mark 
itself, and that it is understood that marks must 
often give way to newly located and constructed 
works. The point to be made is that construc- 
tion engineers make careful survey transfer of 
connecting values to new marks before the old 
mark is disturbed. This needs to be done early 
in the project rather than later. It is far too 
late when a monument is nudged ever so slightly. 

—Wa ter §S. Dx 
Executive Secretary, ACSM 
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“Point of Beginning” Commemoration 
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ACSM members participating in “Point of Beginnings’ commemoration, 
East LiverPoo., On1o—September 30, 1960 


Left to right: Prof. Ralph Moore Berry, University of Michigan, ACSM Board Member; Rear 
Admiral H. Arnold Karo. Director, U. S. Coast and Geodetic Survey and President, Ameri- 
can Congress on Surveying and Mapping; Donald B. Clement, Cadastral Survey Staff Officer, 
Bureau of Land Management, Washington, D. C.; W. B. Williams, Grand Rapids, Michigan, 
Past President of the American Congress on Surveying and Mapping; and Walter S. Dix, Ex- 
ecutive Secretary of the American Congress on Surveying and Mapping. 


After six months of planning and prepara- dent of the American Congress on Surveying 
tion, and a great amount of work on the part and Mapping in 1958. 


of many different individuals and several or- The ceremonies held at East Liverpool, Ohio, 
ganizations, the “Point of Beginning” commem- on September 30th, were in two parts. There 
morative ceremonies were held at East Liver- were the ceremonies related to the dedication 


pool, Ohio, on September 30, 1960. For an of the monument at the State line, and there 
account of some of the preliminary work, see was a luncheon at the Travelers Hotel in East 
SURVEYING AND Mappinc, June i960, Vol. XX, Liverpool. 


No. 2, pages 229-232. The land for the Pennsylvania portion of the 
The idea of holding the 175th Anniversary roadside park surrounding the relocated monu- 
Ceremonies at or near the “point of beginning” ment was donated by the Youngstown Sheet and 


of the public land survey system of the United Tube Company. The corresponding portion of 
States originated in the mind of W. B. Wil- _ the park, on the Ohio side of the State line, was 
liams, Grand Rapids, Michigan, who was Presi- made available by Mrs. Jennie Eckert. 
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At the luncheon, following the dedication 
ceremonies at the State line, Dale Thompson, 
President of the East Liverpool Historical So- 
ciety presided, and William H. Vodrey, Jr., 
acted as toastmaster. He explained that Pro- 
fessor Pattison, who wrote his doctor’s thesis on 
the land survey system, including the “point of 
beginning,” was unable to attend the dedication 
ceremonies. 

Among the guests presented by Mr. Vodrey 
at the luncheon were: H. W. Kachel of the 
legal department of the Youngstown Sheet & 
Tube Company; R. H. Klucher, engineer of the 
Pittsburgh District of the Pennsylvania High- 
way Department; Louis E. Graham, attorney, 
historian, and former congressman; Commis- 
sioners R. Max Gard of Columbiana County 
and Gordon Camp of Beaver County; Robert 
D. Christie of Pittsburgh, director of the His- 
torical Society of Western Pennsylvania; John 
Miles, representing his mother, Mrs. Eckert, 
who was ill; and the speakers, Admiral Karo, 
Messrs. Clement and Williams, and Professor 
Berry. 

The Pennsylvania Highway Department has 
cooperated further in the project of preserving 
the “point of beginning” monument by placing 
a barricade of metal posts and strong cable 
around the monument, as now located in the 
roadside park, to protect it from chance dam- 
age by automobiles moving through the park 
or leaving the highway in case of an accident. 


REMARKS OF 

DONALD B. CLEMENT 

I bring you greetings from the Bureau of 
Land Management and the Department of 
the Interior. That Bureau is the direct suc- 
cessor in responsibility for the survey of the 
public lands which was initiated here 175 
years ago. This line of succession gives the 
cadastral surveying organization of the Bu- 
reau of Land Management the longest his- 
tory of continuous activity of any of the sur- 
veying agencies of the Federal Government. 
I am particularly pleased to be counted in 
this gathering to commemorate the “point 
of beginning.” My pleasure stems not only 
from association with those who have taken 
the interest in the historical and technical 
significance of this point to preserve its posi- 
tion, but also from the intimate connection 
between this point and the current work of 
surveying the public lands in which I am 
engaged. Those surveys which were started 
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here 175 years ago are still in progress. This 
point of beginning was established on Au- 
gust 20, 1785, and from that point Thomas 
Hutchins extended the base line westward 
to initiate the survey of the public lands. 
By a strange coincidence, on August 20, 
1910, exactly 125 years after this point of 
beginning was established, I joined a survey 
party engaged in the survey of the public 
lands in eastern Montana and started my 
career in that field. . 

In 1785, the public domain of the United 
States comprised only the “western lands” 
which had been ceded by the several Colo- 
nies to the central government, This was 
the area north of the Ohio River and ex- 
tending from the west boundary of Pennsyl- 
vania to the Mississippi River plus the area 
extending from the west boundary of Geor- 
gia to that river. Later additions by pur- 
chase, cession, and treaties with foreign gov- 
ernments expanded that domain to embrace 
the United States as we know it today. It 
is in this area that the public land surveys 
have been extended. At this very point that 
project was initiated. The Land Ordinance 
of 1785 defined the method of survey of the 
public lands. That act also directed that 
the Geographer of the United States per- 
sonally should run a line extending west- 
ward from the west boundary of Pennsyl- 
vania, commencing on the north bank of 
the Ohio River. This was intended as a 
base line to govern the township subdivi- 
sional surveys. 

Thomas Hutchins, Geographer of the 
United States, surveyed that line, beginning, 
so we are told, on September 30, 1785. It 
might be of interest to know a little bit more 
about Thomas Hutchins. 

From my reading I have learned that 
Hutchins, a native of Monmouth County, 
New Jersey, spent much of his youth in the 
“western country” where he served at times 
with the Pennsylvania Colonial troops. 
During this period of his life he acquired a 
knowledge of engineering and laid out plans 
for various military works. He kept jour- 
nals of his travels and became well known 
as an explorer and geographer. Hutchins 
was in London as an engineering officer in 
the British army at the outbreak of the Rev- 
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olution. Being unwilling to fight against 
his countrymen, he was imprisoned in Eng- 
land for the duration of the war, being re- 
leased in 1780. He made contact with 
Benjamin Franklin while the latter was in 
France and, through that connection, re- 
turned to this country. In 1781 he was ap- 
pointed as Geographer of the United States. 

In 1783 he was commissioned by the State 
ff Pennsylvania to extend the survey of the 
south boundary of Pennsylvania from the 
western terminus of the Mason-Dixon Line 
to the point for the southwest corner of that 
State, and to survey the west boundary of 
Pennsylvania north to the Ohio River. In 
this work he was associated with Andrew 
Ellicott, who was appointed by the State of 
Virginia for the survey of the boundary be- 
tween the two States. The survey of the 
south boundary of Pennsylvania was com- 
pleted in 1784 and of the west boundary of 
the State in the summer of 1785. 

The point on the west boundary of the 
State of Pennsylvania at the north bank of 
the Ohio River was marked by a stake on 
August 20, 1785. 

Hutchins, as Geographer of the United 
States, was given entire charge of the sur- 
vey of the public lands which was initiated 
in Ohio and was instructed personally to 
run the east-west base line upon which the 
survey of the whole territory depended. 
This base line, referred to as the “Geogra- 
pher’s Line,” was initiated at the point on 
the north bank of the Ohio River at the west 
boundary of Pennsylvania. 

Owing to difficulty with the Indians, his 
work on the survey of the base line was fre- 
quently interrupted and at times was car- 
ried out under military escort, but he had 
extended the survey of the base line and 
supervised the subdivision of the townships 
through the fourth and part of the fifth 
ranges before his death in 1789. The first 
township, being Township No. 5 in Range 
No. 1, was surveyed by Absalom Martin of 
New Jersey in 1786. This is truly the point 
where the survey of the public lands was 
started. 

You can understand, therefore, that this 
occasion has particular significance and is a 
thrilling experience for me. It is thrilling 


because here we stand where that group of 
explorers, led by Hutchins, started their 
operations so long ago. Here was started 
the greatest coordinated project of land sub- 
division that history has recorded. Starting 
here, that land subdivision project has been 
extended westward, southward, and north- 
ward until it has encompassed the public 
lands along the Gulf of Mexico, the Mexi- 
can border, the Canadian border, the Pacific 
Ocean, and the vast area between; and it is 
now being extended into our northern fron- 
tier in Alaska. That project is still being 
prosecuted actively. 

As we look around here today, we have to 
remind ourselves forcibly that in 1785 this 
was a wilderness. Then there were no high- 
ways, railroads, automobiles, or airways for 
transportation; no telegraph, radio, tele- 
phone, or even regular mail service for com- 
munication. There were no populous cities 
in this locality, no expansive farms, and such 
habitations as were in existence were very 
widely scattered and very primitive. Those 
things which we accept today as necessities 
of modern living were not even dreamed of 
at that time. 

In the field of surveying activities, the in- 
struments used at that time were crude by 
modern standards, and the techniques of 
operation would not be tolerated today. 
The men who started this work did not have 
the advantage of electronic distance-meas- 
uring devices nor optical reading precision 
theodolites for measuring angles, but they 
were imbued with a spirit of dedicated re- 
sponsibility to the project which they were 
initiating. 

The land-subdivision program that was 
started here in 1785 was the beginning of a 
project which has resulted in the survey and 
monumentation of the boundaries of subdi- 
visions of the public land in an area of 
more than 1,331,000,000 acres. Those sur- 
veys have defined land subdivisions as a 
basis for transfer of title to more than 1,136,- 
000,000 acres from the Federal Govern- 
ment to individuals, to the several States 
for support of common schools and other 
purposes, and otherwise as directed by law. 

Those public-land-subdivision surveys 
have been basic to the development of the 
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tremendous agricultural, timber, and min- 
eral resources of our Nation. Travel over 
the length and breadth of this country af- 
fords a picture of the development which 
has followed in the wake of the survey of 
the public lands. History will show that 
those surveys have been influential in the 
economic and political development of our 
country. 

So it is that I am here as a representative 
of the Federal Bureau of Land Management 
with humility and pride—humility in rec- 
ognition of the work of such men as Thomas 
Hutchins and others of his stature who de- 
vised and initiated the plan of survey of the 
public lands; pride in having been privi- 
leged to follow in the footsteps of these men 
of vision and courage who took so great a 
part in the expansion and development of 
this Nation. 

Again may I express my appreciation for 
being counted among those present on this 
occasion. 


REMARKS OF 
ADMIRAL H. ARNOLD KARO 


I am happy to be here today, to join with 
the East Liverpool Historical Society in this 
historic commemoration, in my capacity as 
President of the American Congress on Sur- 
veying and Mapping and also as Director of 
the Coast and Geodetic Survey of the United 
States Department of Commerce. 

This great nation was indeed fortunate 
that our forebears had the great foresight 
to initiate a permanent system of land sur- 
veys to bring order and refinement to the 
settlement of the vast wilderness areas. We 
commemorate today the beginning of that 
survey. The first station was established 
here on August 20, 1785. The rectangular 
survey system which they inaugurated per- 
mitted land boundaries to be clearly marked 
and easily identified on the ground for dis- 
posal and mangement. This great system 
has proved to be a simple means of describ- 
ing such lands for fiscal and record pur- 
poses. The American Congress on Survey- 
ing and Mapping was organized about two 
decades ago to bring together all branches 
of surveying and mapping, including the 
land surveyor, into a well oriented organi- 
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zation to further basic aims. Its objectives 
are the advancement of all aspects of the 
science of surveying and mapping, and to 
promote the interests of all those who pro- 
duce and use maps and surveys. The 
ACSM also provides a much ‘needed means 
or channel for the exchange of information; 
for the advancement of techniques; the es- 
tablishment of standards; improvement of 
the professional status of those engaged in 
surveying and mapping; and the exercise 
of international, national, and local expres- 
sion on all matters concerning the general 
and scientific development of surveying and 
mapping. 

As an organization, the American Con- 
gress on Surveying and Mapping has a 
unique opportunity and concomitant respon- 
sibility in that it is the only organization of 
its kind that effectively ties together, 
throughout the length and breadth of our 
land, now extending overseas as far as 
Hawaii, the government surveyor and car- 
tographer, various State organizations pro- 
moting surveying and mapping, and the in- 
dividual, engineer, surveyor, and cartogra- 
pher. 

The Coast and Geodetic Survey has 
played an active role from the beginning 
in organizing and developing the American 
Congress on Surveying and Mapping. This 
was a natural undertaking for us in view 
of the historic background of the Bureau in 
fulfilling a vital need in surveying and chart- 
ing the national domain. From our begin- 
ning over fifteen decades ago we have set an 
enviable standard of accuracy for our sur- 
veys, which had their beginning in geodetic 
control established on Long Island by the 
first Superintendent of the Bureau, Ferdi- 
nand Rudolph Hassler. In due time our 
surveys were extended inland and cross-con- 
tinental ties were effected. 

Over the years the Bureau has worked 
closely with the Bureau of Land Manage- 
ment. Our collaboration has included the 
highly complicated problem of precisely lo- 
cating our seaward boundaries. Geodetic 
field parties of the Bureau are required to 
tie in all section corners that fall within a 
survey area. 

We have also played an important part 
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through special assignments in surveying 
some of the historic boundaries of the na- 
tion. In recent years we had a unique 
opportunity to re-examine a portion of 
the Mason-Dixon Line dividing Delaware, 
Maryland, and Pennsylvania. Maryland’s 
first boundary dispute (in 1650) with Penn- 
sylvania resulted in only a temporary settle- 
ment which was not acceptable to Charles 
II. This caused the king to give all the land 
from the west bank of the Connecticut River 
to the eastern shore of the Delaware River 
to his brother James, the Duke of York. 
The lands claimed by the Duke included a 
large portion of northeastern Maryand, later 
given to William Penn. The situation was 
further complicated by endless bickering 
between the Calverts and the Penns, which 
continued for several generations. 

In 1732 the two families agreed to the 
then established east-west boundary, but 
they could not agree on the north-south 
boundary. This is the line between Dela- 
ware and Maryland. Finally a boundary 
was located by stone markers to which all 
parties agreed. This north-south boundary 
was resurveyed in 1784 and again in 1849. 
After the 1903 inspection no further atten- 
tion was given the boundary until the Coast 
and Geodetic Survey re-examined it a few 
years ago. Out of 90 stone markers placed 
by Mason and Dixon when the original sur- 
vey was made, 84 were found to be in good 
condition. 

During recent triangulation work in the 
Nevada-California area an interesting epi- 
sode in a historic survey by the Bureau came 
to light. During the early 1900’s the Bu- 
reau commissioned to establish the 
oblique boundary line between the States of 
Nevada and California, a distance of 405 
miles. This work was done by Assistant 
C. H. Sinclair and involved a tedious and 
time-consuming operation, much of which 
had to be done by horseback and wagon. 
Many miles were surveyed on foot. The 
boundary line was marked at varying inter- 
vals by boundary monuments located along 
the route. One post in particular was of 
interest to us since it was tied in to one of 
our new arcs of triangulation. We identi- 
fied this as the 126th Monument, which was 


was 
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redwood post four feet in length. The post 
was in excellent condition, and, after being 
replaced by a modern type monument, the 
original has been presented to the Smith- 
sonian Institution for permanent exhibit in 
the geodetic section now being developed. 

An interesting story came to light, during 
this work, concerning the early years of 
Death Valley Scotty. Sinclair hired Scotty 
as a wrangler and water boy when he was 
a youth fourteen years of age. It was dur- 
ing this period that Scotty first saw Death 
Valley, which fascinated him from the first 
glimpse with its below-sea-level elevation 
abutted by torturous mountains and geologic 
formations beyond description for their 
splendor and grandeur. During the survey, 
Sinclair with his youthful helper was climb- 
ing one of the mountains to reach a tri- 
angulation point. They stopped to rest and 
while resting were admiring the wonderful 
sight below; a little, green, isolated valley 
which to them seemed like an emerald in 
all that surrounding desolation. Sinclair 
remarked to his young friend, “When I re- 
tire and build my castle, there is where it 
will be.” 

Death Valley Scotty told this story many 
times over the years and said that although 
Sinclair did not get to build that castle, “I 
built one there for him.” 

In this commemorative event today we 
see here a monument that was built and 
dedicated to orderliness and progress. Like 
the early surveyors along the Nevada-Cali- 
fornia Line, those who established their 
original marker did not realize the vision of 
the castle that they were to build. With- 
out it, however, we would not have the great 
framework that has sprung from this “point 
of beginning” to define and insure boundary 
locations throughout our nation. 

Each succeeding 
importance of this 


year emphasizes the 
work. As our 
population becomes more concentrated, our 


great 


economy expands, and our land holdings in- 
crease in value, every foot of land must be 
located and measured with increasing care. 
Every American is deeply indebted to the 
long-forgotten surveyor who built this im- 
portant “castle” without ever realizing its 
true significance. 
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REMARKS OF 
PROF. RALPH MOORE BERRY 


The U. S. Public Land System has aptly 
been called “The Greatest Subdivision on 
Earth.” It extends, with few exceptions, 
over most of the land in the United States, 
except for the original Thirteen Colonies, 
Texas, and Hawaii. Several of the original 
States held claims by virtue of the wording 
of their colonial grants (overlapping in large 
areas), to lands extending west of the Appa- 
lachian Mountains, in some cases to the 
Mississippi River. 

Happily, the several States were per- 
suaded to relinquish most of these claims 
and to cede this land to the Federal Gov- 
ernment. The first and largest of these ces- 
sions was by Virginia (ceding the lands 
claimed north of the Ohio River) accepted 
by the Congress March 1, 1784. Massachu- 
setts ceded in 1785 and Connecticut in 1786. 
The Virginia cession placed the original 
holdings of the public domain under the 
jurisdiction of Congress, which, being de- 
sirous of selling some of this land to replen- 
ish its depleted coffers, appointed a commit- 
tee “. . . to devise and report the most eligible 
means of disposing of . . . the Western lands 

. and for opening a land office.” For- 
tunately, this committee was under the 
chairmanship of Thomas Jefferson who had 
the vision and the scientific knowledge to 
bring about a report which, after consider- 
able discussion and amendment, was passed 
by Congress on May 20, 1785. This act, 
commonly known as the “Land Ordinance 
of 1785” required that the lands in the pub- 
lic domain be surveyed before sale, and that 
the surveys should be made in accordance 
with a consistent, integrated system of lines 
oriented to the true meridian, subdividing 
the land into approximately square parcels. 
This ordinance of 1785 set the pattern for 
the system of surveys which, though modified 
in details and accuracy of procedure, has 
been extended throughout the public do- 
main, extending to the West Coast and is 
even now being extended throughout Alaska 
by use of modern theodolites, electronic dis- 
tance-measuring devices, and calculations 
based on the spheroidal shape of the earth. 
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The surveys were required by the 1785 | 


ordinance to begin “. . . on the Ohio River 
at a point that shall be found to be due 
north from the western termination of a line 
which has been run as the southern boun- 


dary of ‘the State of Pennsylvania.” This | 


phraseology was used because the southern 
boundary of Pennsylvania had just been sur- 
veyed (the western terminus being marked 
on October 16, 1784), but the western boun- 
dary (common with Virginia) had not been 
surveyed, although agreement had been 
reached that it would be run in 1785 asa 
line running due north from the westem 
terminus of the southern boundary. Thus, 
although not specifically so-called, it became 
necessary for the State line between Penn- 
sylvania and Virginia (later West Virginia) 
to be run out, before the surveys of the Pub- 
lic Land could be started. The public do- 
main did not include land south of the Ohio 
River because the Virginia cession only in- 
cluded land north of the Ohio River. 

The survey of the Pennsylvania-Virginia 
line started in the first week of June 1785 
under the direction of the boundary commis- 
sioners of the two States. Two of these 
commissioners hold honored places on the 
roll of distinguished surveyors—David Rit- 
tenhouse, representing Pennsylvania, scien- 
tist and instrument-maker; and Andrew 
Ellicott, representing Virginia, who later as- 
sisted with the layout of the District of 
Columbia and other important boundary 
The line was run due north with a 
“Transit Instrument,” oriented by means of 
observations on Polaris and other stars. 
This line was completed on August 20, 1785, 
when the boundary surveyors “. . . set a 
stake on the flat, the north side of the River 

Ohio).” Thus was set the mark for the 
“point of beginning” of the survey of the 
public lands, although it should be remem- 
bered that this survey (the line between 
Pennsylvania and Virginia) was not per 
formed for the Public Land Survey, but was 
a joint action of the two States involved. 
However, the Ordinance of 1785 required 
that the Public Land Surveys were to begin 
at a point to be located in accordance with 
the plans for the boundary survey. 

The Ordinance of 1785 and supplemen- 


surveys. 
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tary instructions from Congress required 
that the Public Land Surveys were to be 
made under the personal supervision of the 
Geographer (of the United States), a Con- 
gressional appointee. This position was 
held by Thomas Hutchins, who was sup- 
posed to be assisted by thirteen surveyors, 
one from each of the States, but when work 
was started only eight were on hand. The 
group assembled at Pittsburgh early in Sep- 
tember 1785 and proceeded to the “point 
of beginning” just marked on August 20, 
1785, where they commenced work on the 
Public Land Surveys on September 30, 1785. 
The instructions required the Geographer 
to run a line west from the point of begin- 
ning, and, as each six-mile length was ac- 
complished, one of the other surveyors was 
to commence running a line due south, for a 
range of townships, stopping when he came 
to the Ohio River. The beginning was in- 
auspicious because only about four miles 
had been run when the Geographer received 
word that he vould be attacked by Indians 
and he suspended operations. Nevertheless, 
this start signaled the commencement of the 
Public Land Surveys and the line here 
started and extended in the next year has 
become known as the “Geographer’s Line” 
and is the northern boundary of the first 
group of townships laid out under the Pub- 
lic Land System. This group of townships 
has become the “Old Seven 
Ranges.” It might be interesting to note 


known as 


that the first surveyor to lay out a township 
line south of the Geographer’s Line was 
Absalom Martin of New Jersey who, in Au- 
gust 1786, six miles west of the “point of 
beginning,” started south on the survey of 
the First Range. 

In attempting to re-establish the location 
of the Point of Beginning in 1960, for the 
purpose of perpetuating its location, and for 
a ceremony to take note of the 175th Anni- 
versary of the U. S. Public Land Surveys, 
several difficulties arose. First, it became 
obvious that the location of the point was 
not suitable for monumentation because it 
was in an active, expanding, slag dump. 
Second, its location was not permanently 
marked in 1785, the notes of that day simply 


stating “. . . set a stake .. .”. However, in 


481 


inspecting the site it became obvious that 
another important survey was in danger of 
being obliterated. The 1785 survey of the 
Pennsylvania- Virginia line terminated at the 
north shore of the Ohio River, but was con- 
tinued north, at first continuing under the 
supervision of Andrew Ellicott (hence, the 
line between Pennsylvania and Ohio has be- 
come known as “Ellicott’s Line”) being com- 
pleted to the shore of Lake Erie in 1786. 
This line became largely obliterated with 
time, and, during the period 1878-1882, it 
was resurveyed (known as the 1881 survey). 
At the time of this resurvey a large, carved, 
granite monument was placed at the base of 
the slope rising from the Ohio River. This 
monument, called the “Southern Terminal 
Monument,” was also (in 1960) located in 
the midst of the slag dump and was in im- 
minent danger of being destroyed or buried 
under many feet of dumped slag. It should 
be noted that this monument was placed in 
1881 at a point considered conveniently 
near the southern end of the line but was 
not intended to mark 
lation to 


or bear any fixed re- 
the Point of Beginning. How- 
ever, the Point of Beginning was originally 
set by a survey to mark the State line of 
Pennsylvania, and the 1881 monument was 
intended to remark the line according to the 
best available evidence. Hence, the opera- 
tion to monument the Point of Beginning 
was merged with an operation to preserve 
the 1881 monument and the State line. 
First, the State line was run north to the 
next point on the 1881 survey. Next, the 
Geographer’s Line, as indicated by several 
accepted marks on the north line of Town- 
ship 5 North, Range 1 West, in the Town 
of East Liverpool, Ohio, was extended east 
to intersect the Ohio-Pennsylvania line of 
1881, re-establishing, according to the best 
evidence, the position of the Point of Be- 
ginning. 
line 


The distance along the boundary 
the Southern Terminal Monu- 
ment to the Point of Beginning was thus 
Then a the 


from 


obtained. new location for 


Southern Terminal Monument was selected, 
north of its original location, on the sur- 
veyed Ohio-Pennsylvania line, at the south 
edge of the highway (Ohio Route 39, Penn- 
sylvania Route 68), on land donated by the 
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Youngstown Sheet and Tube Company, 
owners of the land on both sides of the origi- 
nal location of the monument. The land 


has been developed into a roadside park by 


the Pennsylvania Highway Department and 
the original Southern Terminal Monument 
moved to this new location. It now con- 
tinues, safe in its new location, to mark the 
Ohio-Pennsylvania line, and, simultaneously 
serves as a witness to the original location 
of the Point of Beginning of the U. S, Public 


Land Surveys. A new inscription, carved 
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on a blank face of the monument, indicates 
that it is 1,112 feet north of the Point of 
Beginning. It was moved 421.54 feet north 
from its original location. 

The operation was originally a joint effort 
of the East Liverpool (Ohio)’ Historical So- 
ciety and the American Congress on Sur- 
veying and Mapping (a national organiza- 
tion of professional surveyors), but there 
has been magnificent assistance from many 
individuals and organizations not officiall 
related to either organization. 


XII General Assembly—IUGG 


The XII General Assembly of the Interna- 
tional Union of Geodesy and Geophysics was 
held in Helsinki, Finland, July 26—-August 6, 
1960. There were more than 1800 delegates 
from about 50 different countries participating 
in these meetings. Some of the work carried 
on in the International Association of Geodesy 
while international in scope is of interest to 
members of ACSM. 

A special study group under the direction of 
Prof. Lars Asplund of Sweden has been working 
on revised specifications for fundamental tri- 
angulation. This group presented broad guide 
lines for establishing international nets of tri- 
angulation. These proposed standards speci- 


fied an internal of the order of 


1 /100,000. 


accuracy 


There were two extremely interesting sessions 
uses of artificial satellites. As 
a result of this interest, a new Permanent Com- 


on the geodeti 


mission was organized and instructed to develop 
a program of study with the ultimate possibility 
of making more extensive geodetic surveys and 
much-needed intercontinental ties. 

A special report on the use of electronic dis- 
The 


United States has probaly made more use of 


tance measuring equipment was presented. 


this type of equipment than any of the other 
countries, although much of the development 
work has been done in other countries. 

The 


General Assembly in California. 


1.U.G.G. was invited to hold its next 
These meet- 
ings will be held at the University of California, 
in Berkeley, during the latter part of the sum- 
mer of 1963. 


Officers of International 
Association of Geodesy 


President 


Mr. C. A. Whitten—United States 


First Vice President 
Brig. G. Bomford 
Second Vice President 


England 


Prof. J. D. Boulanger—U.S.S.R 
Secretary 
Mr. J. J. Levallois—France 


Assistant Secretaries 
Mr. F. L. Culley 
Prof. S. Krynski 


United States 

Poland 
Sections 
Section I—TRIANGULATION 


President 


Prof. A. Marussi—Italy 
Secretary 
Prof. L. Asplund—Sweden 


Section II 
President 
Prof. T. J. Kukkamaki 
Secretary 


Mr. L. 
Section III 
President 
Dr. W. Markowitz 
Secretary 


Dr. P. Melchior—Belgium 


Section IV 


Precise LEVELING 
Finland 


Cahierre—France 


GEODETIC ASTRONOMY 


United States 


GRAVIMETRY 
President 
Mr. D. A. Rice 


Secre tary 


United States 
Prof. W. Grossman—Germany 
Liaison with International Gravity Bureau 
Dr. S. Coron—France 
Section V—GeEow 
President 
Dr. W. A. Heiskanen 
Secretaries 
Dr. K. Ledersteger—Austria 
Mr. M. Bursa—Czechoslovakia 


Finland 


NE 
ere! 
posed pl. 
station p 
intersecti 
straight-] 
problem 
termine 1 
tracted { 
the cente 
tion of | 
way, the 
lends its 
tion. 
Howe 
intersect, 
requiring 
This con 
than for 
minimur 
curved s 
in this cz 
ings of t 
the right 
pound « 
same b; 
different 
highway 
where 
way int 
exact st: 
scriptior 
There 
methods 
case. I, 
for the 
tween tl 
triangle 
the ang 
cosines : 
line nor 
ing thre 
mined. 
checked 
or anot! 


[LAPPING 


indicates 
Point of 
eet north 


int effort 
yrical So- 
on Sur- 
organiza- 
yut there 
ym many 


officially 


IMY 


eau 


The Intersection Problem 


By JOHN P. ARNOT 


REGISTERED PROFESSIONAL 


NE OF THE PROBLEMS encount- 

ered in design calculations for a pro- 
posed plat is the problem of establishing 
station plusses for end-of-pavement radii at 
intersections. In the case of intersections of 
straight-line rights of way, it is merely a 
problem of using simple trigonometry to de- 
termine the distance to be added to or sub- 
tracted from the plus at the intersection of 
the centerlines. In the case of an intersec- 


tion of curved and straight-line rights of 


way, the problem is more involved, but still 
lends itself to a direct trigonometric solu- 
tion. 

However where two curved rights of way 
intersect, the solution is more roundabout, 


requiring several auxiliary calculations. 


[his condition occurs more frequently now 
regulations, 


toward 


zoning 
trend 


than formerly due to 


minimum lot sizes, and the 
curved streets. The problem resolves itself 
in this case into a determination of the bear- 
ings of the lines from the center of radii of 
the right-of-way curves to the point of com- 
The 


problem arises in a slightly 


pound curvature of the pavement. 


same basic 


different form in the calculation of new 
highway rights of way. At the point 
where existing and proposed rights of 


way intersect, it is necessary to determine 
exact station plusses and outs for legal de- 
scriptions. 

There different 
methods being used for solving this latter 


are, of course, several 
case. In general, the first step is a solution 
for the length and bearing of the line be- 
tween the centers of radii. In the resulting 
triangle for which all sides are known, either 
the angles are solved through the law of 
cosines; or the length and location of the 
line normal to the calculated side and pass- 
ing through the unknown vertex is deter- 
mined. are then 
checked by traverse calculations of one sort 
or another. 


These values usually 
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What is proposed here is a direct calcula- 
tion of the two unknown bearings, followed 
by their insertion into the general traverse 
calculations. The only values used in the 
calculations for bearings the 
lengths of sides given at the beginning of 
the problem, and the differences between 
the “X”s and “Y”s of the centers of radii. 
As the coordinates of these two points have 


these are 


usually been determined in preceding cal- 
culations, obtaining their differences is no 
more than a case of simple subtraction. 
This method is used in conjunction with the 
usual “work sheet” or other drawing ap- 
proximately to scale. must 
be taken with the signs of the values used. 


Care, of course, 


Whether the solution outlined here has 
been used elsewhere, or published before, 
The derivation of 
the formulae shown here was completed in 


the author is unaware. 


January 1960 and they have been used as 
shown in the example since then. 

KNowN: Coordinates of A and B 
Distances: R, = AC, R,=CB 
Bearing a of AC 
Bearing 6 of CB 


To Frnp: 


Imposep: (1) No solution for 


length or bearing of AB. (2 


LIMITATIONS 
No extraction of 
square roots. (3) The solution must be simple; 
it must utilize only that information readily 
available from previous traverse calculations; 
and information leading to the solution must 
be easy to insert within the general framework 
of the general traverse calculations. 
DERIVATION: 
Cosine Law: 
AB? = R,?+R,? 2R,R, cos 


However: 


180 —@ 


AB? = AL? +4 AD2?, and cos (180 —@) cos @ 
Therefore: 
AL? + AD?=R,2+R,2+2R,R, cos 8 
AL? + AD? 0.24 R,? 
Cos 0 = (AL? + AL R2+R2) 1 
OR,R, \ 


9 and sin 8 obtained from 8-place trig tables. 
Then: a=+Aatyp 
mined from sketch or 


Appropriate signs deter- 
“work sheet”) 


183 
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Therefore: Tan a=tan (w—Aa) (In the case 
of Figure 1.) 
si tan y—tan Aa 
Tan ¢= ———____ 
1+tan py tan Aa 
By examination of Figure 1, it can be seen that 


\s 


Tz px 
tics 


R, sin 4 
R,+R, cos 


In an actual problem, the values determined 


Tan Aa= 


for tan y and tan Aa are substituted in (2), and 
the bearing a, its sine and its cosine are obtained 
from 8-place trig tables. By subtracting the 
bearing of a from 9, the bearing of 6 is deter- 
mined. A check should then be made by substi- 
tuting the bearings in the traverse calculations, 
and determining the coordinates of C. 

Nore: The sign of the value obtained in (1 
can be ignored, as the “work sheet” or drawing 
used in conjunction with the calculations will 
indicate the direction of deflection. Elsewhere 
in the calculations due care should be taken 


with regard to signs. 
EXAMPLE 
CENTERLINE CURVE DATA 


cf’: R=93.46 fr. cn’: R=201.26 ft. 
A=71° 30’ 00” A = 32° 36’ 15” 


Ficure 1. 
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SOLUTION : 
Given: Coordinates of cf’ and cn’; A)’ sraTion 
= + 124.71, and AL=+ 230.59. 


Distances from drawing: cf’ —0o= 1304 cf 
R,, and 00 — cn’ = 238.26=R,. pines 
AD? + AL?) — (R,?+R,? 00 
Cos 6= ; . — ‘ or 
2R,R, o-cn 
68,724.33 — 73,787.64 cn’ 
‘ 62,166.80 
= 0.08144717 
6=90° 40’ 14”; sin @=0.99667778 (Fro: 
8-place tables. 
‘ tan Aa — tan» , 
Tana= 
1+tan Aa tany y/ 
By inspection: «= Aa — vw) ; 
sai AD + 124.71 
Tan y= — = + 0.54083004 A 
AL + 230.59 Ay 
Tan A R, sin 4 ‘ : / 
an Aa = spect 
" R, -R, cos? inspection 
+ 2.13840612 
1 2.13840612 — 0.54083004 al 
ana: 


1 + (2.13840612) (0.54083004) 

0.74081405 ‘ 
a=N 36° 31754” W 

3=N 58° 08’ 20” E 


Values of these bearings are then inserted i1 
the calculations, and the coordinates of 00 ar 
calculated. Radii plusses are then determined 
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MAPPINc| THE INTERSECTION PROBLEM 485 
SOLVE FOR BEARINGS a & B TO DETERMINE END-OF-RADIL PLUSSES 

d cn’; AD| sraTion BEARING DISTANCE SINE COSINE LAT. DEP. 
a cf” 1590.02 2941.15 
"COs #6 (N36°31’54”W) 130.46 595267) 803528 77.66 + 104.82 
fia 1512.36 3045.97 
cn! (N58°08’20”E 238.26 849330 (527862 + 202.36 4125.77 
n’ 1714.73 3171.74 
AD and AL +124.71 +230.59 
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The editor of SURVEYING AND MappItnc has 


Dy received from Wild Heerbrugg Instruments, 
Inc., Main and Covert Streets, Port Washington, 
N. Y.. a beautiful map of the region around 


Mount McKinley, Alaska. 





q This map is at the scale of 1:50,000 and cov- 

ers the territory between longitudes 150° 34’ and 

151° 16 and latitudes 62° 56’ and 63° 15’, 

except for a spot in the upper lefthand corner 

i which is devoted to the legend, which is quoted 
in running form below. 

— Mount McKinley, Alaska—General Manager 


of the map: Bradford Washburn—Edited by the 
Swiss Foundation for Alpine Research, Zurich, 
together with the Museum of Science, Boston 
U.S.A.)—Cartographic artwork and _ printing 


FIGURE 






> 
J 


. Map of Mount McKinley, Alaska 


by the Swiss Federal Institute of 
3ern-Wabern, 1960—Photogrammetry by Wild 
Lid., Switzerland—Vertical 
photography by the U, S. Air Force 
1955)—Oblique aerial photography by Brad- 
ford Washburn (1936-1959)—Copyright by 
Swiss Foundation for Alpine Research, Zurich, 
1960 — Polyconic Projection Approximate 
Mean Declination 1955: 26° NE—Elevations in 
feet—Datum is mean sea level 
val 100 feet 

of glaciation 


Topography, 


aerial 
1951 and 


Heerbrugg 


Contour inter- 
[he map depicts 1951 conditions 
perennial 
Grass or moss shown in green. 


Glaciers and snow 
shown in blue 

The letter transmitting this map includes the 
statement: “Copies of this map are available 


from this office at no cost.” 
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The answer: Either one. Wu 
In the new model of the TeELLUROMETER System for electronic distance measurement,; Drake. 
both units are interchangeable. Either can serve as “master” or “remote.” 1960. 
provelrr 
a ees : yy dra 
All you have to do is flip a switch. pa 
, . . . . - . va . CE 
What this means is that a reading can be taken at either end of a line. Two practical ad- )ETIC 
vantages are: The Ir 
aa ‘ , . ° No, 2, 
© First, fore and aft measurements can be taken at successive stations when desired, to ° ead 
yield a valuable check for accuracy in any instance of uncertainty. deal 
© Second, the number of “set-ups” ordinarily required along a traverse may be consider-' —_ data. 
ably reduced, with significant savings in time. Mo\ 
' . . . - . . . rr ‘a3 4 *hili 
his is only one of a number of important improvements in the TeELLUROMETER “Micro — 
: Me P nology 
Distancer” (Model MRA/2) now available. ae 
tion b 
Everything new but the reputation ... Proven in the field and 1 
Pro 
a aE a ee ea ee Wood! 
| gust | 
Tellurometer, Inc. 1) neerin 
. . | the la 
305 Dupont Circle Bldg., Washington 6, D.C. 1h Bridg 
Please send complete information on the new model of | Reser 
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Members are requested to send in surveying and mapping news items for publication in SuRvEYING 


swo Maprpinc.—Eprror. 


MAGAZINE 


General Interest 


IN REMOTE ArREAs. H. 
M. Hockiag. The Australian Surveyor, Vol. 18, 
No. 1, March 1960. Detailed enumeration of 
the general principles behind the organization and 


SURVEY OPERATIONS 


‘quipment of survey parties in remote areas. 


IDENTIFICATION OF STARS BY LEARNERS. G 
B. Tait. Empire Survey Review, Vol. 15, No 
116, April 1960 Describes methods of field 


students of astronomical surveying. 


Seismic Tests. A. D. Mayfield, G. H. Lamb 
and Dewey Knittle. California Highways and 
Public Works, Vol. 39, Nos. 5-6, May—June 1960 
Describes use of portable refraction seismograph 
and effi- 


training for 


to determine nature of substrata most 


ient methods of excavation. 


Wuat’s New 1n Drartinc Ais? N. B 
Drake. The Draftsman, Vol. 7, No. 7, July 
1960. (Points up recent rapid strides in the im- 


provement in materials and techniques employed 
y draftsmen 


OCEANOGRAPHY IN THE U. S. Coast AND GEo- 


eTIC SURVEY Rear Admiral H. Arnold Karo 
he International Hydrographic Review, Vol. 37 
No, 2, July 1960. Describes various types of 


xeanographic activity basic to production of nau 
tical charts and other Coast and Geodetic 
data. 


Survey 


Movinc Giose Disptays PiLor Position. 
Philip J. Klass. Aviation Week and Space Tech- 
nology, Vol. 73, No. 2, July 11, 1960. (Describes 
rototypes of cockpit displays for visual naviga- 
tion by computer methods developed by Melpai 


and IBM 


RAINBOW BRIDGE Angus W 
Vol. 132, No 


Illustrated discussion of 


PROTECTING 
Woodbury 3426, 26 Au- 
gust 1960. the 
icering difficulties involved in complying with 
the law requiring protection of Rainbow Natural 
Bridge, Utah, against damage by waters of Powell 
Reservoir to he the Glen 
Dam 


Science, 


engi- 
Canyon 


created by 


Cartography 


HE CONVERSION OF CO-ORDINATES FROM TH} 


CASSINI TO THE TRANSVERSE MERCATOR PRo- 
JECTION C. Conn. Empire Survey Review, 
Vol. 15. No. 116. April 1960. (Suggests alter- 


ARTICLES 


native to method previously described by Briga- 
dier Papworth in previous issue of the Review.) 


A New TRANsITION Curve. G. J. Thornton- 
Smith. Empire Survey Review, Vol. 15, No. 117, 
July 1960. (Mathematical demonstration of new 
method for expression of values of curves, notably 
in railroad construction. ) 


A Review or Some Russian Map Projec- 
rions. D. H. Maling. Empire Survey Review, 
Vol. 15, No. 117, July 1960. (Third and last of 


a series of articles. 


CoLor PROVING ON Opague WHITE PLAsTIC. 
J. P. Looney. The International Hydrographic 
Review, Vol. 37, No. 2, July 1960. (Describes 
process developed in the U. S. Navy Hydrographic 
Office for faster and more efficient production of 
proofs of multicolored nautical and aeronautical 
charts 


Bippinc For AMS Contract Work, AN IN- 
TERESTING MARKET FOR LITHOGRAPHERS. Mike 
Geary. Modern Lithography, Vol. 28, No. 7 
July 1960. 
map reproduction contracts and contains advice 
for prospective bidders. 


> 
(Describes procedures for awarding 


rHE Moon. Don- 
This Week Magazine, August 21, 
1960. (Describes topographic map of a portion 
of the Moon compiled by the U. S. Air Force 
\eronautical Chart and Information Center. 


Tue First “Roap Map” or 
ald Robinson. 


Control Surveys 


[Hr SELECTION OF POLE CONDITION 
EQUATIONS IN THE LEAST SQUARES ADJ] USTMENT 
oF Linear DIMENSIONS IN A GEODETIC QuapD- 


AND 


RILATERAI B. T. Murphy, Empire Survey Re- 
view, Vol. 15, No. 116, April 1960. (Mathemati- 
cal presentation. 


SrerraA Hicuway. Ira H. Alexander and A. K. 
Goldin. California Highways and Public Works, 
Vol. 39, Nos. 5-6, May—June 1960. (Describes 
use of the Geodimeter to remeasure and extend 
the Llano Base Line to expedite a highway re- 
location survey. 


Precise TELLUROMETER TRAVERSING. Major 
A. G. Bomford. Empire Survey Review, Vol. 15, 
No. 117, July 1960. (Discusses problem of find- 
ing a field routine which not only uses the Tel- 
lurometer to its best advantage, but automatically 
reveals a weak measurement. 
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Geopetic Uses or ArTIFICIAL SATELLITES. 
Smithsonian Contributions to Astrophyiscs, Vol. 
3, No. 9, 1960. (General discussion of subject. ) 


PERSONAL EQUATION IN THE DETERMINATION 
or Geopetic AzimutH. A. R. Robbins. Bulle- 
tin Geodesique, Nouvelle Serie, Anne 1960, No. 
57, 1 Septembre 1960. (Discusses observation 
and pointing errors and suggests methods of re- 
ducing the errors. ) 


A Map or Geomart Contours 1x NortH 
America, Irene Fischer. Bulletin Geodesique, 
Nouvelle Serie, Anne 1960, No. 57, 1 Septembre 
1960. (Describes maps constructed in the United 
States and Canada showing isopleths joining 
points of equal deflections of the vertical.) 


Instruments 


Greopimeter NASM4. J. Boyle. The Aus- 
tralian Surveyor, Vol. 18, No. 1, March 1960. 
Description of a new, small Geodimeter and the 
results of its testing in the field.) 


A COMPARISON OF THE SPECIFICATIONS OF 
Some CATEGORIES OF THEODOLITES AND LEVELS. 
G. H. Halliday. The Journal of the Institute of 
Mines Surveyors of South Africa, Vol. 11, No. 2, 
June 1960. (General discussion of a wide variety 
of instruments. ) 


A MariGRAM SCANNER. Robert H. Payne, Jr. 
The International Hydrographic Review, Vol. 37, 
No. 2, July 1960. (Describes new component of 
the Coast and Geodetic Survey tide-predicting 
machine designed to speed up the slow, manual 
work of scaling, writing, and summing the hourly 
heights from the marigrams. ) 


SALIENT FEATURES OF THE DESIGN oF A NEW 
Tiwe-PrepictiInc MAcHINe. Douglas L. Park- 
hurst. The International Hydrographic Review, 
Vol. 37, No. 2, July 1960. (Detailed description 
by the late Chief of the Instruments Division, 
U. S. Coast and Geodetic Survey. ) 


U. S. Coast anp Geopetic Survey Tipe-Pre- 
DICTING MAcHINE, AuToMATIC ReEap-Out Art- 
TACHMENT. Burt W. Wilcox. The International 
Hydrographic Review, Vol. 37, No. 2, July 1960. 


BOOKS AND 


ue CANADIAN INSTITUTE OF SURVEYING, AN- 
NUAL Report. The Canadian Surveyor, Vol. 15, 


No. 4, July 1960. (Constitutes entire number.) 


New ZEALAND, DEPARTMENT OF LANDS AND 
Survey, ANNUAL REporT ON Surveys, 1960. 
Wellington, New Zealand, 1960, 33 pages. 

PHOTOGRAMMETRY, BAsic PRINCIPLES AND 


GENERAL SURVEY. 
McGraw-Hill, 1960. 


Bertil Hallert. New York, 
340 pages, map. 
STANDARDIZATION ACTIVITIES 

States—-A DESCRIPTIVE 


IN THE UNITED 
Directory. Sherman 
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(Description of a “Data Logger” which auto- 
matically turns out typewritten copy for offset 
printing of tide and current tables.) 


Property Surveys 


PracticaAL Points: THe LAND Surveyor. B, 
Chiat. The Chartered Surveyor, Vol. 92, No. 6, 
December 1959. (Helpful hints on methods and 
devices to solve everyday problems of the land 
surveyor. ) 


LAND RECLAMATION. Professor S. H. Beaver, 
The Chartered Surveyor (Journal of the Royal 
Institution of Chartered Surveyors, London), 
Vol. 92, No. 12, June 1960. (Discusses prob- 
lems of reclaiming land damaged by mining 
operations and deposits of industrial wastes. 


PHOTOGRAMMETRY AND THE PRIVATE Svur- 
veyor. J. J. Ovington. The Australian Sur- 
veyor, Vol. 18, No. 1, March 1960. (General 
discussion of the advantages of aerial photogra- 
phy in land survey operations. ) 


A Poputar Fauiacy. H. Biesheuvel. Empire 
Survey Review, Vol. 15, No. 116, April 1960. 
(Demonstrates errors in computation by starting 
with an “assumed base.”’ ) 


Topography 


SUBMARINE TOPOGRAPHY IN THE GULF OF 
AvtAskKA. William M. Gibson. Bulletin of the 
Geological Society of America, Vol. 71, No. 7, 
July 1960. (Illustrated by underwater profiles 
and a bathymetric chart compiled from deep sea 
sounding lines run by the Coast and Geodetic 
Survey vessels 1925-1957.) 


Tue Use or THE AIRBORNE PROFILE Re- 
CORDER AND ASSOCIATED EQUIPMENT FoR Puo- 
TOGRAMMETRIC Mappinc. The Chartered Sur- 
veyor (Journal of the Royal Institution of Char- 
tered Surveyors, London), Vol. 93, No. 1, July 
1960. (Symposium of three articles by T. Brian 
Smith, Roy Hall, and J. A. Eden, including de- 
scriptions of the instrument and its varied appli- 
cations. 


PAMPHLETS 


F. Booth. National Bureau of Standards Miscel- 
laneous Publication 230, 1960. 210 pages. Su- 
perintendent of Documents, U. S. Government 
Printing Office, $1.75. 


GEODESY FOR THE LAYMAN. Geo-Sciences 
Branch, Aeronautical Chart and Information Cen- 
ter, USAF, (OTS), 1960. 83 pages, illustrated, 
$2.25. 


REPORT ON ARIZONA—CALIFORNIA BOUNDARY. 
Colorado River Boundary Commission, Phoenix, 
Arizona, 1960. 15 pages, illustrated. 
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Army EXPLORATIONS IN THE AMERICAN WEsT, 
1803-1863. William H. Goetzmann. New 
Haven, Yale University Press, 1959. 509 pages, 
maps. 


British CoL_uMBIA, REPORT OF THE LANDS 
Service, YEAR ENpep DecemsBer 3list, 1959. 
Province of British Columbia, Department of 
Lands and Forests, Victoria, 1960. 96 pages, illus- 
trations, maps 


New THeory or GRAviMETRIC Geopesy. R. A. 
Hirvonen. Publications of the Institute of Geo- 
desy, Photogrammetry and Cartography of The 
Ohio State University, No. 9, Columbus, Ohio, 
1960. 50 pages, figures, formulae. 


ALABAMA, ROSTER, REGISTERED PROFESSIONAL 
ENGINEERS AND LAND Surveyors. 1960. State 
Board of Registration for Professional Engineers 
and Land Surveyors, Montgomery. 102 pages. 


INDIANA, BOARD OF REGISTRATION FOR PROFES- 
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SIONAL ENGINEERS AND LAND Surveyors, 1957- 
58. (Includes copy of registration law and rules 
of the board and roster of registered engineers 
and land surveyors for the year ending July 31, 
1959.) Indianapolis. 149 pages, illustrated. 


LouIsIANA, YEAR Book OF REGISTERED Pro- 
FESSIONAL ENGINEERS AND LAND SuRVEYORS, 
1960. State Board of Registration for Profes- 
sional Engineers and Land Surveyors, New Or- 
leans, 1960. 144 pages. 


MINNESOTA, ROSTER OF REGISTERED ARCHI- 
TECTS, ENGINEERS, AND LAND Surveyors, 1960. 
State Board of Registration for Architects, Engi- 
neers, and Land Surveyors. St. Paul, 1960. 80 
pages. 


NortTuH CAROLINA, BOARD OF REGISTRATION FOR 
PROFESSIONAL ENGINEERS AND LAND SurRvVEyY- 
ors, 39TH Report, 1959. Raleigh, 121 
illustrated. Annual. 


pages, 


Lyman D. Lynn 


A Reminder 


The deadline for filing applications for the 
Keuffel & Esser Fellowship in Surveying is Jan- 
uary 1, 1961, for the 1961-62 school year. Ap- 
plication forms will not be provided nor will 
they be required. 
ard 814 x 11, and type on one side of the paper 
only. Follow instructions in Rule III (See 
SURVEYING AND Mappinc, September 1960, Vol. 


Use white paper, usual stand- 


XX, No. 3, page 381 Include letters from 
your Surveying Instructor and records from your 
school’s administrative department as appropri- 
ate and required. Your case will be judged on 
these facts and recommendations. Be concise 
but include all necessary particulars indicated 
under Rule III. Also heed Editor’s note at the 


bottom of page 381—referred to above. 


Graduate Fellowships for 1961-62 


The College of Forestry of the State Univer- 
sity of New York, at Syracuse, N. Y., is offer- 
ing, for the school year 1961-62, 26 assistant- 
ships, a limited number of scholarships, and 
some research fellowships. Among the many 
fields of study and research involved, forest ad- 
ministration, photogrammetry, landscape  ar- 
chitecture, and world forestry seem to be those 
most likely to appeal to readers of SURVEYING 


snp Mappinc. Applications for assistantships, 
research fellowships, or scholarships for the year 
1961-62 should be made not later than March 
1, 1961. Applications and detailed information 
may be obtained from the Associate Dean for 
Graduate Studies, State University College of 
Forestry at Syracuse University, Syracuse 10, 


New York. 





Attention: PHOTOGRAMMETRY PROFESSORS ! ! ! 








.... COMPLETE MULTIPLEX UNITS FOR SALE .... 
Reduced Prices . . . “Ideal for Training” . . . Excellent Condition 


PACIFIC AIR INDUSTRIES 


725 E. 3rd St., Long Beach 12, California — Ph.: HE. 583-26 
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IN ALL THE WORLD | 


NO RIVAL 








The Standard for Quality in Color Process Cameras 





commodore 
COLOR PROCESS CAMERA 





Here’s the camera especially designed 
for large size work and progressive 
shops. It produces superior, precision 
work with unmatched speed and economy. 


¢ Easy accessibility to all controls 














Rated Size 40''x40' = 50''x50'' — 50°*x60"" © True automatic focusing 
Cuester Seose — ail ome is © Adaptable for quick work with 
Copyhlder  §0°"70"" 50"*x70""50""270"" smalll size film ak 
Transparency ® Built-in anti-flare curtains in lens 
Opening 40°'x60'* 40’'x60" 40° x60" holder 
© Up to 3 different screens can be 
Write for Complete stored and inserted at will 


Literature and List of Dealers 


REPRO GRAPHIC MACHINES, INC. ie 


180 VARICK ST. NEW YORK, N.Y. CHelsea 2-5255 
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Distinctive Recent Maps 








SU CCULELCCCCCCUCCLC LLL sonnei TELE) 


The U. S. Geological Survey recently released 
a 1960 reprinting of its Geologic Map of the 
United States, first published in 1933. The map, 
which was originally compiled by G. W. Stose 
and O. A. Ljungstedt, is at the sacle of 1:2,500,- 
000. It is printed on four sheets each measuring 
27x 47 inches. 

The 1933 edition was printed on old-style, flat- 
bed presses from 92 lithographic stones. In con- 
trast, the new issue was reproduced on modern, 
high-speed, lithographic presses, from 48 light- 
weight (aluminum) plates. Copies of the map 
may be ordered from the Geological Survey, 
Washington 25, D. C. or Federal Center, Denver, 
Colorado. The price is $1.50 per sheet or $6.00 
per set or four sheets. 


Another presidential year provides inspiration 
for many types of publications, including some in 
the cartographic field. From the presses of Rand 
McNally & Company comes the Presidential Elec- 
tion Map which is illustrated with portraits of all 
former chief executives. The map gives popula- 
tion for each State, the date of its entry into the 
Union, and the number of electoral votes assigned 
to it. On the verso of the sheet is a small map 
showing “How the country voted in 1956,” brief 
histories of the two major parties, an outline of 
the executive, legislative, and judicial branches of 
yur government, an explanation of the electoral 
college system and other interesting data. Thx 
map measures 20% by 31% inches and is at the 
scale of one inch to 140 miles. 


Shaded relief editions of topographic maps of 
two scenic areas of the country have recently been 
published by the U. S. Geological Survey. On the 
Topegraphic Map Acadia National Park and 
Vicinity, Hancock County, Maine the relief 
shading brings out with picturesque clarity the 
regular alignment of the ridges, valleys, and 
islands of Acadia National Park. The large map 

48 by 52 inches) is at the scale of 1: 24,000. 

Skillful relief shading also enhances the presen- 
tation of the scenic features of Craters of the 
Moon National Monument in the State of Idaho. 
The scale of this map is 1:31,680 and the meas- 
urements are 32 by 22 inches. 


The first sheets have been received of a new 
map of the Alluvial Valley of the Mississippi 
River, Prepared by the Mississippi River Com- 
mission, and printed by the Army Map Service, 
the series will cover the valley from Cape Girar- 
deau, Missouri, to the Gulf of Mexico, in 28 
sheets. The scale is 1:250,000 and each sheet 


will measure 24 x 34 inches. 
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The series is a revision of a similar map of the 
Alluvial Valley of the Lower Mississippi River, 
of which editions were published in 1929, 1935, 
and 1939. The new series, printed in four col- 
ors, show highways, roads, railroads, main trans- 
mission and pipe lines, as well as flood control 
data and topography. The maps, at fifty cents 
each, are available from Mississippi River Com- 
mission, P.O. Box 80, Vicksburg, Mississippi. 


Streams of Kentucky shows the drainage pat- 
tern of the State, as well as reservoirs, existing 
and under construction. The map, at the scale 
of 10 miles to an inch, was compiled and drafted 
by the Department of Economic Development 
and published, at Frankfort in 1960, by the Ken- 
tucky Department of Conservation. Incorporated 
places and county seats are also shown. The 
map measures 21 by 44 inches. 


A shaded relief edition of the Topographic 
Map of the Dinosaur National Park Colorado-— 
Utah was published in 1960 by the U. S. Geologi- 
cal Survey, in cooperation with the National Park 
Service. The scale is 1:62,500 and the dimen- 
sions are 30 by 49 inches. Views of the Park fill 
spaces on the map margins, and on the verso 
there is a lengthy descriptive essay on the Dino- 
saur National Monument. 


Belgique, Carte Des Voies De Communication 
presents the current transportation system of Bel- 
gium. The map, published at Brussels in 1959, 
by the Institut Géographique Militaire, is at the 
scale of 1:300,000 and measures 32 by 39 inches. 
Railroads, roads, and waterways are shown. A 
distance table is included. 


Waterways of West Germany are shown on a 
1959 map entitled Die Bundeswasserstrassen der 
Bundesrepublik Deutschland mit der Gliederung 
der Wasser- und Schiffahrtsverwaltung. It was 
compiled and published by Bundesverkehrminis- 
terium, Bonn. Cartography is by the Bundes- 
anstalt fiir Landeskunde and printing by the In- 
stitut fiir Angewandte Geodasie (Frankfurt 
a/M). The scale is 1:1,000,000 and the meas- 
urements are 38 by 28 inches. 


Carta della Precipitazione Media Annua in 
Italia per il Trentennio 1921-1950 (Map of 
Mean Annual Rainfall of Italy for the three dec- 
ades 1921-1950) is a publication of Italy’s Con- 
siglio Superiore Servigio Idrografico, Ministerio 
dei Lavori Pubblici. It is at the scale of 1: 1,000,- 
000, and measures 47 by 38 inches. Publication 
date is 1959. Nine gradations of rainfall are 
mapped by means of isohyets and blue tints. 
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Carte Gravimetrique du Liban is a gravimetric 
map of the Lebanese Republic. On a 1:200,000 
relief-map base (contours and shading) lines of 
equal density are superimposed. The map was 
compiled by Pierre Stahl of the University of 
Strasbourg and Jacques Plassard, Director of the 
Observatory of Ksara in Lebanon. The map, 
which measures 38 by 28 inches, is accompanied 
by a 24 page descriptive booklet (in French). 


Two recently acquired maps show several as- 
pects of the transportation pattern of East Pakis- 
tan. Both were published under the authority 
of M. N. A. Hashmi, Surveyor General. East 
Pakistan Showing Railways, dated 1959, is at the 
scale of 1:2,027,520. It traces the routes and 
gives the gauges of primary and secondary lines. 
East Pakistan Inland Waterways, at the scale of 
1: 1,000,000, was published in 1960. It maps 
routes used all the year, as well as those open 
during the rainy season only, and shows steamer 
routes, main steamer agencies, railways, and 
roads. 


Malaya 1959 is a hypsometric relief map at the 
scale of 1:760,320. It is a publication of the 
Survey Department, Federation of Malaya. In 
addition to relief the map shows railroads, roads, 
rivers and streams, internal and international 
boundaries, airports, lighthouses, and inhabited 
places. It measures 35 by 29 inches. 


Distribution Map of Oil and Gas Fields in 
Japan is a 1959 publication of the Geological 
Survey of Japan. It was compiled by Kazuyoshi 
Ida and Kunio Kageyama, and drafted by Yu- 
taka Yasomuno. The scale is 1: 2,000,000 and the 
dimensions are 40 by 29 inches. Consumption 
and production graphs fill marginal spaces on the 
map. 


Vesesoinznyi Geologicheskii Institut, Leningrad, 
is the publisher of Geomorphological Map of the 
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Siberian Platform (1959). It is at the scale of 
1:1,500,000 and is printed on 10 sheets, each 
19% by 34 inches. Three of the sheets show 
symbols and the sequence of geologic formations, 
Title and symbol explanations are in Russian. 


Maps of the newly-established republics of 
Africa continue to appear. Among recent issues 
is a relief map of the Republique du Togo at the 
scale of 1:500,000. It was compiled and pub- 
lished jointly in 1960 by the Service Geographique 
a Dakar and the Institut Geographique National 
a Paris. In addition to generalized topography, 
the map shows several classes of roads and rail- 
roads, vegetation, towns and villages, airports, 
communication lines, and various other physical 
and cultural features. The map measures 48 by 
22 inches. 


Portugal’s Ministerio do Ultramar (Lisboa 
published in 1959 a Carta de Mocambique at the 
scale of 1:2,000,000. It shows administrative 
subdivisions, cities and towns, railroads, roads, 
and aerodromes. The map sheet measures 41 by 
28 inches. 


A series of six maps of Australia’s Central High- 
land Region has been published by the Central 
Planning Authority of Victoria. Reproduction 
is by the Department of Lands and Surveys, Mel- 
bourne. All the maps are at the scale of 4 miles 
to an inch. They have the following titles: 


No. 1—Sketch Map of Geology and Economic 
Minerals, 

No. 2—Sketch Map of Topography Showing 
Water Resources and Utilization, 

No. 3—Present Land Use, 

No. 4—Electricity Supplies and Other Town 
Services, 

No. 5—Transport and Communications, and 

No. 6—Health and Education. 


WaLterR W. Ristow 
Library of Congress 


Geodesy in the Space Age 


A symposium, “Geodesy in the Space Age,” 
will be sponsored by the Institute of Geodesy, 
Photogrammetry and Cartography; the Divi- 
sion of Geodetic Sciences; and the Graduate 
School of The Ohio State University February 
6-8, 1961. 

The aim of this symposium is to discuss (1) 
the problems the space age has brought to 
geodesy, (2) the most important developments 
needed to solve these new problems, and (3 
the education of the men who have to improve 
the techniques and solve the problems. 

The symposium will have five panels: Elec- 
tronic Mensuration Methods; Physical Geodesy; 


Celestial Methods, including the Satellite Ge- 
odesy; Photogrammetric Methods; and Needed 
Education. Chairman of the symposium will 
be Dr. W. A. Heiskanen, Director of the Insti- 
tute of Geodesy, Photogrammetry and Cartog- 
raphy. It is anticipated that a great many 
leading men in geodetic science in America 
and from abroad will participate in this sym- 
posium. It is expected that the proceedings of 
the symposium will be printed. 

Detailed program, including the members of 
the different panels, will be distributed well in 
advance of the meetings. 
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Books in Review 
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-Basic PRINCIPLES 
(In English) Bertil 


PHOTOGRAMMETRY 
snD GENERAL SURVEY. 
Hallert, Professor of Photogrammetry, 
Royal Institute of Technology, Sweden. 
McGraw-Hill, New York, 1960, 340 pages, 


illustrated. $11.00. 


book affords the 
most comprehensive summary of the important 


This copiously illustrated 
instruments and techniques of photogrammetry 
now available in one volume. Its comprehen- 
sive coverage makes it very useful as a handbook 
further 
supplying the basic descriptions and formulae 


or guide to information, as well as 
of photogrammetric techniques. 

Another feature of the book is its scientific 
treatment of the accuracy of photogrammetric 
procedures. The theoretical principles of photo- 
grammetry and the theory of errors in accord- 
ance with the method of least squares are given 
in appendixes, also solutions of typical prob- 
lems. The book will be useful as a text in col- 


leges. Its mathematical presentation of me- 
trology theory is quite clear and complete. 

The individual student who has had only ele- 
mentary will 


with the book’s clear diagrams and illustrations 


mathematics have no difficulty 
of the important methods and applications of 
photogrammetry. With some judicious skipping, 
he can find the simple, practical formulae he 
The book 


is, therefore, recommended as a most useful tool 


needs in his work with photographs. 


for all those who are working in photogram- 
metry as a career. 
O. S. READING 


AVIATION CARTOGRAPHY — A _ Historico- 
Bibliographic Study of Aeronautical Charts 
—Second Edition 
Walter W. Ristow. Paper cover, processed, 
2x 10%, viii + 245 pages, $1.75, Available 
from the Card Division, Library of Con- 
gress, Washington 25, D. C. 


Revised and Enlarged). 


This publication has the first 53 pages de- 
voted to a description of the birth and develop- 
ment of aviation cartography, divided under 


the following subheadings: Conception and 


Birth of Air Maps, 1888-1908; Maps for Pow- 
Flight, 


ered and Sustained 1909-1914; Air 
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Maps at War, 1915-1918; Maps for Commer- 
cial Air Navigation, 1919-1939; Aeronautical 
Charts by the Millions, 1940-1948; and a Dra- 
matic Decade, 1949-1959. 

The bibliography includes nearly 800 entries 
and is followed by the “Subject Index,” which 
should be of great value to anyone trying to 
locate material on any particular phase of this 
subject. 

This represents an 
enormous amount of work on the part of the 
compiler and will form a valuable addition to 
the library of any individual or organization 


publication obviously 


concerned in any way with the study, use, or 
production of aeronautical charts. 
Howarp S. RApPLEYE 


SurvEyING. 1960 Revision in the Boy 
Scouts of American Merit Badge Series. 
Obtainable at Boy Scout Trading Posts or 
Local Headquarters throughout America at 
$0.35 per copy. 

This long overdue revision of the Surveying 
Merit Badge Pamphlet was prepared by the 
Editorial Service of the Boy Scouts of America, 
with instructions and illustrations by D. H. 
Harkness of W. and L. E. Gurley, Engineering 
Instruments. Other organizations participating 
in this revision were the American Congress on 
Surveying and Mapping, American Society of 
Civil Engineers, and the Bureau of Land Man- 
agement of the Department of the Interior. 

The requirements covered in this pamphlet 
are almost equal to the field work required of 
a basic college course in surveying and are very 
well written and illustrated. This Merit Badge 
Pamphlet should interest Scouts in land sur- 
veying. Part one gives the Scout some idea 
of the development and importance of survey- 
Part and 
complete the requirements. 


ing. Two instructs shows how to 


These new re- 
quirements are written so that a Scout can 
proceed to pass them, using the basic land 
surveying techniques practiced in his locality. 

If a Scout can counsel with a practicing reg- 
istered land surveyor, the requirements can be 


In the 


event that the counselor can only supply a tape 


met with regular surveying equipment. 


and carpenter’s level, the Scout can use the 
do-it-yourself paper substitute instrument kit 
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included with the pamphlet to complete the 
requirements. The value of this pamphlet 
could be enhanced if all registered land sur- 
veyors and particularly all registered county 
land surveyors would notify their local Scout 
Headquarters of their availability as counselors 
for this merit badge. This counseling can have 
a twofold benefit: 

1) The chance to stress the importance of 
surveying as a profession, and 

2) The chance to have contact with the 
younger generation and for the procurement of 
new personnel and future clients. 

In actually working with and this 
pamphlet, it will be noted that a minimum of 
additional explanation and field demonstration 
will needed before the requirements can 
actually be passed. 

Congratulations to the Boy Scouts of America 
and to Mr. Harkness for a job well done. 

Draper K. Sutciirre* 


Scouts 


be 


* Mr. Sutcliffe is a registered land surveyor in 
the State of Maryland and for many years has 
been the Scoutmaster for a Scout Troop in Balti- 
more, Md 


EDITOR 
SupsuRFACE Mappinc. Margaret S. 
John Wiley & Sons, Inc., 1960. 
$5.75. 


Bishop. 
198 pp. 


As the author states in her preface, this book 
was written to fill the need for a textbook on 
subsurface mapping. Although numerous arti- 
cles and parts of reference volumes have been 
devoted to the subject, no concise, elementary 
textbook for students of geology was previously 
available. The treatment is comprehensive but 
admirably short of exhaustive; the style is clear 
and unequivocal. 


of 


Stress on relative significance 
phases of the subject is good with minor ex- 
ceptions. The author’s organization of the sub- 
ject follows a logical pattern, passing from the 
simple to the complex; the text is generously 
supplemented with diagrams, and topic head- 
ings are in clean, bold type. The seven-page 
Copious refer- 
ences are provided to the voluminous literature 
on the subject and to allied fields of research. 

Many articles on subsurface mapping de- 
only Fortunately author 
goes further and includes much infor- 


index is apparently complete. 


scribe techniques. 
Bishop 
mation which is usually acquired only through 
Especially good is the section on 
Many geolo- 
gists make thickness maps of rock unin: because 
it is expected that they will do so, but they 


experience. 
interpretation of isopach maps. 


SURVEYING AND MAPPING 


frequently make no further use of them once 
they are completed. Seasoned geologists can 
afford peruse the author's comments on 
their utilization. Dr. Bishop’s discussion of 
facies maps is equally worthwhile reading. For 
example, the author calls attentian to discord- 
ance of isopach strike and facies pattern in the 
same rock unit and discusses its significance. 


to 


Some additional value to the chapter would 
have been gained, however, by mentioning the 
equally significant concept of general accord- 
ance of the two parameters and by discussing 
the uses to which the concept can be put in 
areas of sparse control. Review of the types 
of facies maps that can be made is thorough; 
even more important is the author’s evaluation 
of these types depending on the geologist’s ob- 
jective. For example, the author has distin- 
guished carefully between the generalized facies 
treatments of the “mathematical school,” which 
find use as gross portrayals of regional history, 
and facies maps of highly specific, genetic units 


which are necessary in locating stratigraphic 
petroleum traps. 
Short sections are devoted to correlation 


and difficulties. One commendable 
principle, highly significant but frequently not 


recognized, is embodied in the author’s instruc- 


methods 


tion to begin correlation of a rock sequence in 
the center of the basin and to trace it to the 
basin margins (rather than vice versa). By so 
doing, valuable weeks of back-tracking and at- 
tendant frustration may be avoided. On the 
other hand, more thorough and explicit treat- 
ment by the author of correlation difficulties 
would have been advisable because it is im- 
perative that all major correlation problems be 
resolved in a subsurface program before map- 
ping is begun. 
have been placed on the importance of con- 


Greater stress should therefore 


structing cross sections which serve as a master 
framework of correlation before posting data 
for mapping. Readers of “Subsurface Map- 
ping” may be tempted to hasten into experi- 
menting with the many interesting types of 
maps described before this basic step is com- 
pleted. 

Subsurface geologists at large may take issue 
with the author on a minor point: that control 
Be- 
cause all subsurface maps contain some degree 
of subjectivity, posting of control points at least 
allows the reader to make a fair evaluation of 
the reliability of any portion of the map by 
assessing the density of the control net. Also, 
mention is not made of the real advantages to 
the that from a 


need not be shown on subsurface maps. 


subsurface geologist accrue 
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BOOKS IN REVIEW 


study of surface exposures available by review- 
ing the literature and by field reconnaissance. 

The author has covered with commendable 
comprehension the field of subsurface maps, 
their uses and their evaluation, and it may be 
fairly argued that it is beyond the purpose and 
scope of a textbook to include a discussion of 
organizational machinery necessary for plan- 
ning an effective subsurface mapping program. 
Nevertheless, most students of geology will be 
involved in careers with corporations or gov- 
mment surveys for which they may do sub- 
surface mapping. Consequently, serious dis- 
cussion of this mundane but intensely practical 


not Dr. 


For example, the planning of 


subject would have been amiss in 
Bishop's book. 
a specially designed master base map from 


which second generation transparencies and 


third generation prints can be made, each to 
arry specific detail, may seem too elementary 
to be included in a textbook which concentrates 
on scientific techniques and their evaluations. 
Nevertheless, the importance of complete or- 
ganization early in any scientific 
generally 


program is 
Because nearly all sub- 
surface projects inevitably include (1 


recognized. 
scores or 
even hundreds of control points, (2) possibly a 


lozen or more rock units at each control point, 


md (3) at least three or four parameters for 
each rock unit, it is apparent that mapping 
prior to exhaustive planning can render many 
man-months of costly work ineffective. This is 
true whether a 


program is to be executed by 


one geologist or by several. 

Dr. Bishop is to be congratulated for filling 
areal need in the field of education in geology 
and for filling it well. 


tually 


Her experience in ac- 


practicing what she ably 


( learly evident. 


preaches is 
A teacher of subsurface map- 
ping can assign this book to his class as a basic 
text with confidence. 
WittiAaMmM WyMAN MALLory 
STRATIGRAPHIC PRINCIPLES 
Tice. J. Marvin Weller. 
ers, New York, 1960. 


AND PRAc- 
Harper & Broth- 


670 pp- $10.00. 


Stratigraphy is the branch of geology that 
deals with the age, form, arrangement, distri- 
bution, and relationship of rock strata. In his 
new book, “Stratigraphic Principles and Prac- 
tice,” Dr. Weller states that “Stratigraphy is 
the focal point where most geologic knowledge 
is synthesized into the reconstruction of geologic 
history” and emphasizes the importance of the 
principles that govern stratigraphic procedures, 
thinking, and interpretation. The book com- 
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prises four parts, as follows: Introduction, Ma- 
terials of Stratigraphy, Stratigraphic Bodies and 
Relations, and Appendix. 

Part I deals with the basic procedures in 
stratigraphy, the development of stratigraphy 
beginning with the early Greek philosophers 
who attempted to account for certain geologic 
features in their writings, and the development 
of a classification of geologic systems. 

Part II includes a comprehensive discussion 
of the different kinds of sedimentary rocks, their 
composition, texture, color, classification, and 
origin. The chapters dealing with the forma- 
tion, transportation and environments of depo- 
sition of sediments are important contributions 
to an understanding of this phase of stratigra- 
phy that is so fundamental in the interpretation 
of the As fossils 
are of great stratigraphic importance in pro- 


geologic history of an area. 
viding a means of correlation and age assign- 
ment of strata and in the interpretation of the 
depositional the 
chapter on the relations of fossil organisms and 
ancient 


environments of sediments, 


environments (Paleoecology) greatly 
enhances the value of the book. 

A chapter is devoted to the tectonics of the 
continents and their structural basins, the ocean 
basins, shelf, the Mohorovicic 


discontinuity, which is the base of the earth’s 


the continental 


crust, the mountain arcs of the continents and 
the island arcs of the Pacific Ocean and the 
Caribbean Sea. Various theories of the origin 
and geologic history of features 
The last chapter of Part II deals 
with the interpretation of the origin and history 


these tectonic 
are discussed. 


of sedimentary rocks. 

In Part III, the author discusses the geologic 
importance of stratified bodies, their relations, 
Stra- 
zona- 
tion of the rock strata of the earth’s crust in 
normal with 
Correlation of stratigraphic 
units is shown by their correspondence in physi- 


and the correlation of stratigraphic units. 


tigraphic classification is the systematic 


sequence into units recognizable 


( hara teristic s. 
cal character, stratigraphic position, and age. 
The synthesis of geologic knowledge by means 
the importance of 
stratigraphy in all geologic work. 


of correlation establishes 
classification 
and nomenclature are of special importance to 
The different kinds 
units and the distinctions be- 


The chapters on stratigraphic 


the student of stratigraphy. 
of stratigraphic 
tween them are fully described, and rules and 
procedures for establishing and naming stratig- 
raphic units are discussed. 

Included in the chapter on lateral variation 


and facies in sedimentary rocks is an excellent 
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discussion of the origin and occurrence of or- 
ganic reefs, which have assumed a role of sig- 
nificant economic importance in recent years. 
This chapter contains a comprehensive discus- 
sion of the different types of facies. Tables 
showing classification of facies are included. 

The last two chapters of Part III deal with 
evidence and methods of correlation and his- 
torical geology, which is so dependent upon 
stratigraphy. Stratigraphy provides the data 
for paleogeographic and paleotectonic recon- 
struction of past conditions and changes. 

Part IV is devoted to graphic presentation of 
stratigraphic data and field work and geologic 
mapping. The complexity of stratigraphic data 
is greatly simplified with certain types of illus- 
trations and the author has emphasized the im- 
portance of graphic presentation of geologic 
information. Many different types of diagrams 
and maps are shown and their usefulness dis- 
cussed in Chapter 17. 

In the final chapter, the author discusses field 
work and special qualities required of a suc- 
field The 


photographs in geologic 


cessful geologist. importance of 
mapping is 


stressed along with the importance of good base 


aerial 
maps. To quote the author, “No geologic map 
can be more accurate than its base.” 

Dr. Weller 
amount of data in the field of stratigraphy in 
this most comprehensive book, “Stratigraphic 
Principles and Practice.” The book embodies 
geologic philosophy and principles based on 
more than 40 years of experience by the author 


has brought together a_ vast 


in the practical application of geology as a 
field and teacher. “Stratigraphic 
Principles and Practice,’ by J. Marvin Weller, 
is highly recommended as a textbook in the 


geologist 


field of stratigraphy and a reference book on 
basic geology in the related fields of physics, 
chemistry, biology, astronomy, and engineering. 

Grorce V. Cone! 


PuysicaAL GreocrapHy. 2d Ed. Arthur 
N. Strahler. John Wiley @ Sons, Inc., 
1959. 534 pp. $7.50. 


This book helps admirably to fulfill the need 
for geography 
brought about by the current resurgence of in- 
in that field. 
thoroughness all the aspects of earth study con- 


adequate texts in physical 


terest It covers with surprising 
sidered as integral parts of physical geography. 
The gross features and relationships of the 
earth as a globe are treated, together with the 
more specific aspects of climate, soils, vegeta- 


The book repre- 


tion types, and landforms. 





SURVEYING AND MAPPING 


sents an effective and useful study and unifica- 
tion of the various elements which together 
comprise man’s physical environment. Various 
sciences and arts dealing with the earth are 
drawn upon, including meteorology, climatol- 
ogy, pedology, geology, geomorphology, plant 
ecology, geodesy, and cartography. 

The detail presented about each phase of 
the study appears to be the most outstanding 
characteristic of this book. The work is defi- 
nitely slanted to the college level, and it rep- 
the trend in schools toward 
more thorough and quantitative treatment of 
all aspects of the physical world. Particularl; 
detailed for a book in physical geography is th 


resents present 


treatment of geodesy, mapping, cartography, 
and geology. Yet, in spite of the detail, the 
material is clearly presented and effectively il- 
lustrated. Nor is the distribution aspect of the 
elements of the physical environment neglected 
Such distribution is fully exposed and analyzed 

The book is more than just a welcome text 
in the field of physical geography. It repre- 
sents an advance in detailed and quantitative 
treatment of the subject matter. Its excellent 
treatment of geodesy and cartography is espe- 
cially unusual, and might well make profitable 








~ 


reading for anyone even remotely interested | 


in those fields. 
A. J. Wraicut 
ELECTRONIC SURVEYING MappPIne. 
Simo Laurila. 
Press, Columbus, 
trated. $6.00. 


AND 


1960. 294 pages, illus- 


This comprehensive and comprehensible text- 
book is a pioneer work discussing a multitude 
of electric systems that have been developed 
during the last twenty years to measure dis- 
tances by controlled electromagnetic propaga- 
It is based on hundreds of original re- 
ports and on Dr. Laurila’s experience investi- 
gating and teaching electronic surveying at both 
the Finland Institute of Technology and The 
Ohio State University. The contents are sepa- 
rated into the following three parts: 

“Fundamentals of Electronic Surveying. 
For the benefit of readers with scant knowledge 
of electronics, the normal introductory material 


tion. 


is here supplemented by discussions of transmtt- 
ters, receivers, cathode-ray tubes, antennas, and 
reflectors. 


This part 


“Electronic Surveying Systems.” 


The Ohio State University 


is half of the entire book and is divided into | 


three chapters: “Circular Methods” (Gee-H, 
Oboe, Shoran, E.P.1.); “Hyperbolic Methods 








BOOKS 


Gee, Le 
“Other 
dar, Rad 
meter ). 
and evalu 
fullest att 
“Specia 
suppleme 
propagati 
cedures t 
the outpt 
geodetic 


PLANE 
2o-Min 
Survey P 
cover, iv 
tendent 
Office, V 
copy. 

See S 
1960, Vo 
concernil 


Grob 
Coast al 
1959. P 
illustrate 
of Doct 
Washing 

This 1 
alignmer 
computa 
Model 
Geodetic 
lines for 


A Gu 
ING SEE 
June 19 


Washing 
tion of | 
ices unc 
Foundat 

The s 
under tl 
and Te 


{APPING 


id unifica- 
| together 

Various 
earth are 
climatol- 
gy, plant 





phase of 
utstanding 
rk is defi- 
nd it rep- 
ls toward 
atment of 
articularly 
phy is the 
rtography, 
detail, the 
*ctively il- 
ect of the 
neglected 
| analyzed 
come text 
It repre- 
uantitative 


~~ 


; excellent 
ly is espe- 
profitable 
interested 


~ 


_ Wraicut 


MapPING 
J niversit) 
ges, illus- 


isible text- 
multitude 
developed 
‘asure dis- 

propaga- 
riginal re- 
ce investi- 
ing at both 
and The 


; are sepa- 


urveying. | 
knowledge 
'y material 
f transmit- 
ennas, and 


_— 


This part 
vided int 

(Gee-H, 
Methods 
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Gee, Loran, Decca, Raydist, Lorac); and 
“Other Methods” (PPI Radar, Line-Scan Ra- 
dar, Radio Altimeters, Tellurometer, Geodi- 
meter). All the systems are clearly explained 
and evaluated, Shoran and Decca receiving the 
fullest attention. 

“Special Problems and Applications.” These 
supplementary chapters present a variety of 
propagation studies and computational pro- 
cedures that have been developed for reducing 
the output of the electronic systems to useful 


geodetic data. This part lacks the coherence 


PLANE CoorDINATE INTERSECTION TABLES 
2%)-MINUTE Intinois. Coast and Geodetic 


Survey Publication 65-1, Part 11, 8x 10, paper 
cover, iv + 
tendent of Documents, Government 
Office, Washington 25, D. C. 
copy. 

See SurveyING AND Mappinc, September 
1960, Vol. XX, No. 3, page 361, for more detail 
concerning this type of publication. 


124 pages. Available from Superin- 
Printing 


at 60 cents per 


GropIMETER Manuat. Austin C. Poling. 
Coast and Geodetic Publication 62-2, 
1959. Paper cover, 8 x 10, vi+ 70 pages, tables, 
illustrated. Available from the Superintendent 
of Documents, Office, 
Washington 25, D. C., at 45 cents per copy. 


Survey 


Government Printing 


This manual describes the setup, operation, 


alignment, calibration, trouble shooting, and 
computation of results for the Model 1 and 
Model 2 Geodimeters used by the Coast and 
Geodetic Survey in the measurement of base 


lines for first- and second-order triangulation. 


A Guwe to U. 
ING SERVICES IN 


S. INDEXING AND ABSTRACT- 
SCIENCE AND 
June 1960, 81% x 11, paper cover, v+79 pages. 


TECHNOLOGY. 


This publication was prepared by the Science 
and Technology Division, Library of Congress, 
Washington 25, D. C. for the National Federa- 
tion of Science Abstracting and Indexing Serv- 
ices under a grant from the National Science 
Foundation. 

The services, classed by subject, are grouped 
under the following headings: General Science 
and Technology, Mathematics, Physics, Chem- 
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and completeness of the first two. 


The format and figures are attractive. Many 


of the numerous formulas are illustrated nu- 
merically, and the numerical data on operational 
accuracy are abundant. 
references and a glossary of electrical terms are 
appended. 
quency 
scarcely affect the vital contribution of the work 
toward extending knowledge of a revolutionary 
set of geodetic tools. 


A bibliography of 94 


The inevitable errors have a fre- 


that is common in first editions but 


Jesse B. ScHREITER 


NOTES 


istry, Biology, Science of Man, Medicine, Earth 
The 
items in this publication most likely to be of 
of SURVEYING 
MappInc will be found under the general head- 
ings “Mathematics” and “Earth Sciences.” 
SURVEYING AND MappPInc is included in the 
“Earth Sciences” group, and four of its nine de- 


Sciences, Agriculture, and Technology. 


direct interest to readers AND 


partments are listed: Surveying and Mapping 
Literature, Distinctive Recent Maps, Abstracts 
of Articles on Geodesy and Related Fields, and 
Map Information. 

This publication is available from the Na- 
of Science Abstracting and 
Indexing 301 East Capitol Street, 
Washington 3, D. C., at $2.00 per copy. 


tional Federation 


Services, 


ANNUAL REPORT OF THE ASSOCIATION OF 


Ontario LAND Surveyors. Paper cover, 6 x9, 
232 pages. 

This publication contains the Proceedings of 
the 68th Annual Meeting, held at 
Ontario, Canada, February 15-17, 


Hamilton, 
1960. The 
contents include the presidential address, min- 
utes of the 1960 meeting, reports of officers and 
chairmen of committees, and two papers: “The 
Survey Officers’ 
1959,” by H. D. Currie, and “Surveys in Eu- 
by T. J. Blachut. A list of Registered 
Ontario Land Surveyors, as of June 1, 1960, is 


Commonwealth Conference, 


rope,” 


included. 

Information as to the availability of this re- 
port is not given in the report itself, but can 
J. Baird, 

Ontario 


undoubtedly be obtained from W. 
Association of 
Street, 


Secretary-Treasurer, 


Land Surveyors, 255 Bay 
Ontario, Canada. 


Toronto 1, 
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ARTIFICIAL SATELLITES FOR NAVIGA- 
TION AND OCEANOGRAPHIC Surveys. Paul D. 
Thomas. Coast and Geodetic Survey Technicai 
Bulletin No. 12, July 1960. Paper cover, 8 x 10, 
ii+24 pages. Superintendent of Documents, 
Government Printing Office, Washington 25, 
D. C., $0.25. 

This profusely illustrated pamphlet should 
give the reader an eye opening slant on the re- 
markable advances that have been made in re- 
cent years in the field of navigation. A bibli- 
ography of 24 items will furnish references for 
persons interested in reading further on this sub- 
jec t. 


Use OF 


Hyprautic ResearcH IN THE UNITED 
States. Edited by Helen K. Middleton. Na- 
tional Bureau of Standards Miscellaneous Pub- 
lication 231, issued August 5, 1960. 190 pages. 

This publication, the latest in a series of an- 
nual publications dating back to 1951, contains 
reports on hydraulic research conducted within 
the past year by various hydraulic and hydro- 
logic laboratories in the United States and 
It serves as a guide in the coordina- 
tion and planning of hydraulic research, and is 
a contribution to a broad effort to avoid dupli- 


Canada. 


SURVEYING AND MAPPING 


cation of research in the field. Project reports 
include work done at 72 private or State labora- 
tories in the United States, 22 Federal labora. 
tories, and 8 Canadian laboratories. Nearly 20( 
subjects in the field are covered. Each report 
gives the sponsor of the project, the nature of 
the work, a brief description of the progress, the 
present status and results of the work, and am 
publications. 

Available from the Superintendent of Docu. 
ments, Government Printing Office, Washington 
25, D. C., at $1.00 per copy. 





Unrrep States Eartuguakes 1958. Rutlag 
J. Brazee and William K. Cloud. Coast and 
Geodetic Survey publication, 7 x 10, 
pages, illustrated. Available from Superinten. 
dent of Documents, Government Printing 
Office, Washington 25, D. C., at 40 cents per 
copy. 


iv + 7f 


~ 


Complete descriptive and statistical data on 
earthquakes occurring in the United States dur- 
ing the calendar year 1958. The data presented | 
are a composite of information collected by th | 
Coast and Geodetic Survey and several cooper- 
ating organizations. 





PHOTOGRAMMETRY and 
PHOTO-INTERPRETATION 


With a Section on Applications to Forestry 
STEPHEN H. SPURR, The University of Michigan 
New! This Second Edition of the author's 
widely used and highly successful “Aerial Pho- 
tographs in Forestry” discusses and utilizes sig- 
nificant developments in the techniques of aerial 
photography, photogrammetry, and photo-inter- 
pretation. Book brings together specialized mate- 
rial on the use of aerial photographs in vegeta- 
tion mapping, forest inventory, and forest man- 
agement. Abundant illustrations. “Exceptionally 
interesting and instructive.”—-Sou. Science. 2nd 
Ed., 1960. 472 pp.; 170 ills., tables. $12 


ELEMENTS OF 
PHOTOGRAMMETRY 


WILFRED H. BAKER, West Virginia University 
Ready in Dec. This compact book presents 
the fundamentals of photogrammetry in a clear 
and logical order. It explains the planning of a 
flight mission, the assembly of the photographs, 
and the use of stereoscopic instruments. Book 
discusses both vertical and oblique photographs 
and combinations of them. 1960. 220 pp., 138 
ills. $5.00 
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salvage, port authorities. Narrow Beam single 
transducer, 3 types... four scale ranges 0/65 
feet, 60/125 feet, 120/185 feet, and 180/245 | 
feet. Completely portable, less than 40 Ibs. |} 
Dimensions: 15%” x 16%” x 8%”. 6 or 12 | 
volts D.C. or 115 volts A.C. Base price || 
(ES 130) $1175. 


' 





tronic equipment, also name and address of dealet 
nearest you. All prices f.o0.b. N. Y | 


KEARFOTT owwision 
GENERAL PRECISION. !n-. 


LITTLE FALLS, NEW JERSEV 








Write for brochure on Bludworth Marine elec- } 








TULLE CUCL 


—_—_—— 


ueeeneeueueeeeueuenenennennannanany 


yonngnnnnnnnnnnegeenent 


The Ar 
gineers, U 
of proces: 
of Article 
The follo 
ing the d 
reprinting 
of possibl 
of our rez 
arbitrary, 
be of qui’ 


690 7 
detic Insi 
Geodaeti 
K. Reich 

After ; 
since its 
ties are 
made pa 

The I 
structed 
engaged 

The I 
terferenc 
tion of 
was buil 
tions fo 
1958, th 
measure 

The | 
in long 
Time § 
signals ¢ 
coopera 
tries on 

VERN 

B664.73 


691 
tributio 
Triangi 
der ge 
triangu 

Afte: 


astrono 





[APPING 


ct reports 
ite labora- 
al labora. 
Yearly 20( 
ch report 
nature of 
oress, the 
, and an 


eo: 


—_— — 


of Docu- | 


ashington 


Rutlage 
oast and 
, iv+7e 
iperinten- 

Printing 
cents per 


data o1 
tates dur- 
presented 
ed by the | 


1 cooper: 


) 





OAST GUARD | 


IVEY 
ER 






; 

' 

' 
1m single 
ges 0/65 
180/245 | 
1 40 Ibs. |} 
6 or 12 | 
se price || 


rine elec- \) 
s of dealer 


DW, Inc. | } 
a 


TU ELELLELEELLELE CEEOL CCC ELC 


VUUUEEenennaenaaea 














VHONONNNOEOOOOODOOOUOOOUOOREEENEENNENNNNY 


PPTL CCC CT 


The Army Maps Service, of the Corps of En- 
gineers, U. S. Army, publishes quarterly a series 
of processed sheets under the title: “Abstracts 
of Articles on Geodesy and Related Fields.” 
The following are excerpts from the issue bear- 
ing the date of July 1960 and are selected for 
reprinting in SURVEYING AND MappInc as being 
of possible interest to a considerable percentage 
of our readers. The selection has been somewhat 
arbitrary, and only those abstracts believed to 
be of quite general interest have been included. 

Eprror 


690 The Development of the Potsdam Geo- 
detic Institute since 1945 (Die Entwicklung des 
Geodaetischen Instituts Potsdam 1945). 


K. Reicheneder 


nach 


After a brief review of the Institute’s history 
since its foundation in 1862, its present activi- 
In 1946, the Institute was 
made part of the German Academy of Sciences. 

The Department of Applied Geodesy recon- 
structed the 


ties are discussed. 


Potsdam calibration base. It is 
engaged in various studies of invar wires. 

The Department of Physics developed an in- 
terference comparator for the absolute calibra- 
tion of 24 m. A pendulum apparatus 
was built and successfully used in the observa- 
tions for the Fundamental Gravity Net. In 
1958, the gravity difference Potsdam-Sofia was 
measured; the computations are still in progress. 


wires. 


The Department of Astronomy is very active 
in longitude and The 
Time Service has been modernized and time 
signals are emitted regularly. The Time Service 
cooperates with observatories in various coun- 


time determinations. 


tries on star occultations. 
VERMESSU NGSTECHNIK AMS-GL- 


3664.7350, Vol. 7. No. 10 


German 


(1959)-ms 


691 Possibilities 
tribution of 
Triangulation 


c on- 
Aerial 
Grenzen 


and Limits of the 
Geodetic Astronomy to 
(Moeglichkeiten und 
der geodaetischen Astronomie fuer die Aero- 
triangulation R. Sigl 


After a detailed discussion of the types of 


astronomic observations (longitude, latitude, 
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and azimuth), the various methods used, and 
their advantages and disadvantages, the author 
suggests a method for the use of astronomic 
geodesy in regions where no geodetic control 
exists. 

This method is based on azimuth and latitude 
observations arranged on an area-wide basis and 
base lines at distances of 30 to 50 km. which are 
connected by flight strips. If the centers of the 
photogrammetrically oriented lines are 
used as junction points, the connecting lines be- 


base 


tween the junction points can be computed from 
the flight strips and then approximate latitude 
and longitude differences which have to un- 
dergo an adjustment. This is the optimum 
solution where only azimuths and latitudes of 
moderate accuracy have been observed. 

On the basis of an example, the author then 
proposes a method for the case that azimuths, 
latitudes, and longitudes in conjunction with 
base lines are to be used where greater accuracy 
is required. In this case, ground control points 
are needed not only at the beginning of the 
flight strip, but also at the end in order to cor- 
These 
arranged in 


rect possible deformations of the model. 
ground control points should be 
groups (in his example, the author uses two 


groups of five points—four points around one 


center point). Accurate longitude and latitude 
determinations 
fp . > \ 

P, and P,). 
mined at P,; and P,, and all the other points of 


by 


are made in the center points 
Then, the azimuths are deter- 
1 
the corresponding groups; from these and 
adding the corresponding angles, the azimuths 
of the sides are obtained. Then the distances 
between P,; and the other points of the group 
are measured (in the field 

The results can be projected to an ellipsoid; 
the unknown deflection of the vertical is taken 
as zero, thus obtaining the geographic coordi- 
Then the first group of 
control points can be converted to rectangular 


nates on the ellipsoid. 
coordinates (here, Gauss-Krueger). The same 
procedure can be applied then to the second 
group; but since the difference in deflection of 
the vertical at P, and P,, is not known, approxi- 
mate values only are obtained. Then the rec- 
tangular coordinates of the first group are trans- 
formed into machine coordinates. In view of 
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the absolute orientation of the first stereo pair 
through the first group of control points, ma- 
chine coordinates and rectangular coordinates 
can be accepted as identical (except for negli- 
gible differences). For the second group of 
points, certain adjustments will be necessary in 
order to eliminate the discrepancies between the 
machine coordinates and the transformed rec- 
tangular coordinates which partiy stem from 
errors in the model, partly from the difference 
in the deflection of the vertical at P,; and P, 
which was not taken into consideration. The 
corrections are then determined; here, the direc- 
tions and distances of the second group of points 
are held fixed. The conditions are then written. 
For the present arrangement of the ground con- 
trol points, eight equations are thus obtained 
from which the constants ¢,, c. and ¢3, ¢,, ¢; re- 
spectively, can be determined. It will then be 
possible to compute approximate components 
of the deflection of the vertical for P,. Then, 
the azimuths in P, can be corrected; definitive 
rectangular coordinates can be computed; if 
needed, the errors in position can again be ad- 
justed. 

This method makes possible not only the con- 
nection of additional strips, but also working 
with area-wide strips which not only have re- 
liable orientation and scale, but also are uniquely 
positioned on the reference surface. 

The limits of applying this method are deter- 
mined only by the the 
project justifies the expense of astronomic work. 

ALLGEMEINE VERMESSUNGS- NACHRICHTEN 

German) AMS-GL-B664.7002, Nos. 1 and 2 
(1960) -ms 


decision on whether 


692 Study of the Accuracy of Gravity Re- 
ductions of Levelings (Genauigkeitsuntersuch- 
ungen der Schwerereduktion von Nivellements). 


K. Ramsayer 


In the computation of geopotential eleva- 
tions, errors occur which are caused by errors 
of interpolation of elevations and gravity, and 
by measurement errors in the determination of 
elevations and gravity at the gravity stations. 

On the basis of a test loop (from Basle parallel 
to the Rhine to Heidelberg, thence to Wertheim 
on the Main River and through the Black For- 
est back to Basle), a system of formulae is de- 
veloped which permits computing the influence 
of these errors on the differences in the geopo- 
tential function of the mean 
elevation difference per kilometer and the aver- 
age distance between gravity stations. 

Furthermore, formulae are derived for com- 
puting the permissible distance between gravity 
stations. These formulae will be valid for flat 


elevations as a 
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country, hilly areas, and medium-high moun. 
tains. 

DeutscHE GEODAETISCHE KOMMISSION BEI 
DER BAYERISCHEN AKADEMIE DER WISSENSCHAr- 
TEN, Publications Series A: Geodesy—AMS. 
GL-B664.2200, No. 31 (1959)-ms 


696 The Accuracy of the VEB Carl Zeiss 
Jena Stereoplanigraph (Die Genauigkeit des 
Stereoplanigraphen des VEB Carl Zeiss Jena 
O. Hofmann and H. Starosczik 


In order to determine the accuracy perform- 
ance of the VEB Carl Zeiss Jena stereoplani- 
graph, measurements with a large number of 
series instruments were carried out. The meas- 
uring results presented here give information on 
the internal accuracy of horizontal and vertical 
measurements with this optical-mechanical uni- 
versal plotting instrument. 

Evaluation of various diagrams presented yield 
the following: 

1. The most favorable distance of projection 
of the stereoplanigraph is approximately z= 400 
mm. for the normal-angle camera (c=206 mm._). 
In this position, the viewing magnification is 
approximately V =8. 

2. For the greatest distance of projection, the 
internal measuring accuracy referred to the 
image plane in both directions of coordinates 
has the approximate mean value of 


m’, ¥=+0.009 mm., 


if we assume a measuring zone on the image 
plane of 80x 160 mm. For the corresponding 
vertical measurement, we have 
, _ _ ° 
m’,, = + 0.018 mm. = 0.08°/,,. 


3. The total measuring error and the setting 
crror show perceptible differences between the 
two directions of coordinates x and y; the meas- 
urement of the y coordinate is somewhat more 
inaccurate. Independently of the distance of 
projection, the setting error remains constant. 
In the x direction, it amounts to + 0.008 mm. 
and in the y direction, + 0.010 mm. for an ob- 
servation. 

VERMESSUNGSTECHNIK (German) AMS-GL- 
B664.7350, Vol. 7, No. 10 (1959)-me 


697 of Photo- 
grammetric Instruments in the German Demo- 
cratic Republic (Geodaetischer und photogram- 
metrischer Instrumentenbau in der Deutschen 
Demokratischen Republik). W. Rueger 


The requirements for, and development of, 
geodetic and photogrammetric instrument con- 
struction after World War II are discussed in 
great detail. 


Construction Geodetic and 


| 


| 


: 








ABSTRAC 


VEB Ce 
available a 
instrument 
lite, the D 
tachymete! 
Theo 010 

In acce 
greater ill 
theodolites 
The Ni 03 
Redta 002 
lenses. ‘T 
residual <¢ 
spectrum, 

VEB F: 
facturing 
and the T 
ment of tl 
optical dis 
duced. 

Of pho 
berger Px 
grammetr 
cal Unive 
Hugersho! 
cartograp 
1818 stere 
olite, the 
stereoscoy 
increased 
for the a 
filled. 

In the 
leveling i 
004, prov 

Access« 
plementit 
Theo O1( 
manufact 
the Thec 

A leve 
horizonta 
Zeiss Jer 

The V 
sented tl 
designed 
ment su 
changes : 

In ad 
being mi 

lL AY 

2. Th 

3. As 
an appa 
graph d: 

4. Mu 


ing norn 


{APPING 
gh moun- 


SSION BEI 


EN SCHArF- 


sy—AMS. 


Carl Zeiss 
igkeit des 
“iss Jena), 


; perform- 
tereoplani- 
1umber of 
The meas- 
mation on 
id vertical 
anical uni- 


ented yield 


projection 
ely z= 400 
206 mm. ). 
fication is 


ection, the 
-d to the 


oordinates 


the image 
responding 


the setting 
tween the 
- the meas- 
what more 
listance of 
s constant. 
0.008 mm. 
for an ob- 


AMS-GL- 


nd Photo- 
ran Demo- 
yhotogram- 
Deutschen 
eger 

»pment of, 
iment con- 
iscussed in 





ABSTRACTS OF ARTICLES ON GEODESY AND RELATED FIELDS 501 


VEB Carl Zeiss Jena constructed and made 
qailable again the Ni 060 and Ni 030 leveling 
instruments, the Thoe 030 tachymetric theodo- 
lite, the Dahlta 020 and Redta 002 reduction 
tachymeters, the Ni 004 precision level, and the 
Theo 010 precision (second) theodolite. 

In accordance with the requirement for 
greater illumination of theodolites and leveling 
theodolites, new types of lenses were developed. 
The Ni 030, the Theo 030, the Dahlta 020, and 
Redta 002 were equipped with such improved 
lenses. The disadvantage of a relatively great 
residual color error, the so-called secondary 
spectrum, was eliminated. 

VEB Freiberger Praezisionsmechanik is man- 
ifacturing the Theo 3 tachymetric theodolite 
and the Theo 2 second theodolite, an improve- 
ment of the well-known Th 40. Accessories for 
optical distance measurement are also being pro- 
duced. 

Of photogrammetric instruments, VEB Frei- 
berger Praezisionsmechanik designed a photo- 
grammetric training instrument for the Techni- 
cal University Dresden. It is based on the Prof. 
Hugershoff principle of construction of the aero- 
cartograph. Fua:.r, there are available the 
1818 stereocomparator, the 19/1318 phototheod- 
olite, the 1318 stereoautograph, and a mirror 
stereoscope, the latter with a greater range and 
increased resolving power. Higher requirements 
for the axes of surveying instruments were ful- 
filled. 

In the creation of the main leveling net, the 
leveling instrument of highest precision, the Ni 
004, proved excellent. 

Accessories for distance measurement sup- 
plementing the Theo 030, a striding level to the 
Theo 010, and some measuring rods are being 
manufactured as well as the Horrebow level to 
the Theo 010. 

A leveling instrument, self-adjusting on its 
horizontal axis, was also developed by VEB Carl 
Zeiss Jena. 

The VEB Freiberger Praezisionsmechanik pre- 
sented the precision hose leveling instrument 
designed by Prof. O. Meisser, a special instru- 
ment suited for reliable reading of smallest 
changes in elevation (fractions of a millimeter). 

In addition, the following instruments are 
being manufactured: 

l. A plotting apparatus for aerial survey; 

2. The SEG I rectifier; 

3. A stereoplanigraph and stereopantometer, 
an apparatus of transformation of aerial photo- 
graph data by drawing; 

4. Multiplex equipment with objectives hav- 
ing normal, large, and excessively large angles; 


5. A small rectifier, as well as 

6. A Universal reducing apparatus. 

An extensive bibliography on geodetic and 
photogrammetric instruments is also presented. 

VERMESSUNGSTECHNIK (German) AMS-GL- 
B664.7350, Vol. 7, No. 10 (1959)-me 


703 Relations between Instrumental and 
Geographic Coordinates in Aerial Triangulation 
Relazioni tra coordinate strumentali e coordi- 
nate geografiche nella triangolazione aerea 
Dr. Piero Bencini 


A new method of computation is presented 
concerning aerial triangulations. On the basis of 
a strip of aerial photograms with the given in- 
itial and end control points (A, B) of the strip 
and the planned course of flight, geographic co- 
ordinates of the points on the photograms are 
computed from the corresponding coordinates 
obtained by a rectifying device, termed instru- 
mental coordinates, and vice versa. 

It is assumed here that the length between 
the given points A and B coincides with the 
length of the geodesic between these two points 
and that the azimuth of the X axis at point A 
is equal to the azimuth of the geodesic. It is 
assumed, further, that the origin of the instru- 
mental coordinates is at point A and that the X 
axis passes through point B. Thus, an oblique 
cylindrical projection is formed, which is tangent 
to the ellipsoid along the geodesic considered. 

Each stereoscopic pair is considered as a car- 
tographic element in itself, provided that the 
Earth’s surface is assumed as plane. In this ap- 
proximation, the representation is conformal 
and equivalent. The geographic meridian for 
each point of the X axis is identified by the 
straight line whose angle of inclination, with 
respect to the axis, is equal to the azimuth of 
the geodesic at that point. The parallel is rep- 
resented by the straight line normal to the 
meridian. 

The quantities @,, 4, of a point P, (projec- 
tion of P on the X axis) are computed by means 
of the Legendre-Delambre formulae for the 
transformation of geographic coordinates. The 
azimuth @, is obtained from the Clairaut rela- 
tion (r sin &=const. 

The following equations are derived for the 
corresponding coordinates @, ?.: 


m 


~ x" d"¢@ k y 
n-1 r iis 
(1 
m . 
PrP ig x" (d"™i ? ——- 
A=hat 5 = ($2), + 4ve ke 
n—1 : 
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where & represents r, sin @,. 

Since lines up to 500-600 km. may occur, 
the use of an electronic computer is indispens- 
able. In order to decrease the terms of the 
developments in series and, therefore, speed up 
the computation, the appropriate formulae are 
presented. 

The following formulae are used for obtain- 
ing the length of the arc of geodesic: 


m 


7 “(<*) 
n'i\ ds" Ja 
n—| 


Gs — Pa= 


rm 


sh (d"), 
As-is= ; =( >) 
fm”! ds" / 
where the length s appears as unknown. The 
solution is carried out by means of successive 
approximations. 

In order to use equations (2), it is necessary 
to compute first the azimuths at the two given 
points of the geodesic by means of the Legendre- 
Bessel formulae. The proper formulae for the 
computation are presented. 

In practice, numerical computation is organ- 
ized as follows: 

a. Computation of the azimuths at the ex- 
tremes of the geodesic between the given points; 

b. Computation of the length of the geo- 
desic by means of (2) by successive approxi- 
mations. The number of the terms to be con- 
sidered in the development in series depends 
on the length of the line and on the accuracy 
required. 

c. Measurement of the length of the strip 
on the basis of the length between the extremes. 

d. Computation of the geographic coordi- 
nates of the points. 

Especially in the adjustment, the inverse prob- 
lem is of great importance. Assuming the geo- 
graphic coordinates (@,, 4,) of a certain number 
of points, P,, of the photograms along the strip 
are given, the relations for determining the co- 
ordinates (x,, y,) of these points in the system 
of instrumental axes are required. 

The steps to be followed are: 

a. Computation of the azimuths at the ex- 
tremes of the geodesic between the given initial 
and end points of the strip; 

b. Computation of the length of the geo- 
desic (2) by successive approximations; 

c. Computation of the coordinate x, by 
successive approximations; 

d. Computation of the coordinate @,; 

e. Computation of the azimuth a,; 
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f. Computation of the coordinates x and y, 

For all of the above-mentioned computations, 
the proper formulae are derived. 

A discussion on approximations is presented 
in some detail. A considerable simplification 
of the formulae presented, resulting in a lesser 
accuracy, however, can be obtained by substi- 
tuting a sphere for the Earth’s surface. 

BoLLETTINO pi GEODESIA E SCIENZE 
(Italian) AMS-GL-B641.2200, Vol. 
No. 4 (1959)-mc 


AFFINI 
XVIII 


Tellurometer Measurements (Tellurom- 


M. Haarsma 


704 
etermetingen). 


In the course of the work in the Dutch-Ger- 
man connecting net, Tellurometer measurements 
were made of several sides which had been de- 
termined by triangulation. 

In order to simplify the computation of the 
side lengths and a comparison of the lengths 
measured by Tellurometer, and appearing on the 
maps, two nomograms were constructed which 
could be applied to distances up to 3.3 km. 

The first gives the slope distance obtained 
from the Tellurometer readings, meteorological 
observations, and temperature of the crystals 
The second nomogram covers the reduction of 
these distances, corrected for slope, elevation 
and projection, to the map distances. 

The second part of the article gives briefly, 
in the form of graphs, the results for three sides 
which show good agreement between the side 
lengths obtained by Tellurometer and triangu- 
lation. 

TIJDSCHRIFT VOOR KADASTER EN LANDMEET- 


KUNDE (Dutch) AMS-GL-B624.7100, Vol. 76 
No. 1 (1960)-ms 
707 The New Polish Triangulation. Genesis 


Technique, and Organization (Nowa triangu- 
Geneza, technika i organizacja 
Roman Whlodarczyk 


The new Polish triangulation was established 
after World War II. It consists of the astro- 
geodetic net (360 points, 13 base lines, 20 La 
place points, and 32 points determined by astro- 
leveling), the fill-in net, and the 
densifying net. 


lacja_ polska. 
wykonania ). 


geodetic 


The new astro-geodetic net was computed 00 | 


the Krasovskiy ellipsoid. The coordinates of 


points were computed in the 3° and 6° zones, 


of the Gauss-Krueger projection. The meat 
square error of angle closure (according to the 
=+ 1.4”. 


Ferrero formula) 
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The fill-in net, for which the astro-geodetic 
net serves as the basis, consists of triangles with 
sides of 7 km. in length and angles of 35° to 
130°. As a rule, the base lines are certain sides 
of triangles, measured with base tapes. The 
closure of horizon did not exceed + 3” \/n, where 
n denotes the number of angles at a station. In 
the areas completely covered by the astro-geo- 
detic net, the fill-in net was adjusted in groups. 
Each group consists of 70-100 points. In other 
cases, the Pranis-Pranevich method was used. 
[he average error of side determination did not 
exceed 1:100,000. The discrepancy between 
the values of the observed and computed angles, 
after the adjustment, did not exceed + 10”. 

The densifying net was constructed in such a 
manner as to have one point for each 16 square 
km. The points of this net were determined by 
ntersection, using the fill-in net points as the 
ontrol points. 

GEODEZJA I KARTOGRAFIA 
B676.7300, Vol. 8, Nos. 1/2 


Polish) AMS-GL- 


1959)-ma 


708 Analysis of the Accuracy of the Fill-in 
md Densifying Nets (Analiza 
sieci triangulacji wypelniajacej i zageszczajace] 
Genowefa PierScionek and Edward Jarosinski 


dokladnosciowa 


The actual establishment of the fill-in and den- 
sifying nets was initiated in 1947, although the 
prescribed requirements were adopted prior to 
1947, 

An analysis of the accuracy showed that the 
nean square error of angle measurements of 
1.51’, and of the fill- 
The fill-in net consists of 50 
Certain of the base 
ines will not be used in the net adjustment. 


the astro-geodetic net is 
in net + 2.39”, 
ew and 3 old base lines. 
[he relative error or base-line measurements is 
reported to be of the order of 1:2.000,000 to 
1: 700,000. 

GEODEZJA I KARTOGRAFIA 
8676.7300, Vol. 8, Nos. L 2 
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709 Adjustments without the Aid of Normal 
Equations (Ausgleichungen ohne Zuhilfenahme 


Prof. Dr. H. Wolf 


von Normalgleichungen 


A short account of a Swedish paper by G, Gal 
venius is given in which a method of carrying 
mut a net adjustment without setting up and 
The 
method is much simplified by the use of com- 
puting machines. 

Instead of arriving at the sought minimum 
of the (weighted) sum of the squares of errors 


solving normal equations is described. 


w the use of normal equations, the minimum 
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In the case of 
indirect observations, we need here only the sys- 
tem of correction equations for n measured 
quantities L, from which the unknowns, x,, *2, 
¥,, ... are to be determined. 

In the empirical method of finding the mini- 
mum, we change one unknown at a time; thereby 
gradually decreasing the value of [vv]=8S. 
With the aid of a sequence of equations and an 


is found by systematic probing. 


illustration, the viewpoints are presented accord- 
ing to which the change of the unknowns is car- 
ried out so that § approaches its absolute mini- 
mum. 

The procedure can be explained very simply 
for the case of two unknowns only, when all 
positions of points of equal [vv] are presented 
by a family of concentric ellipses. One of them 
is the mean-error ellipse. 

It is foreseen that the above method will gain 
in practical significance, especially due to the 
use of automatic computing machines. 


VERMESSU NGSTECHNISCHE RuNIscHAU (Ger- 
man) AMS-GL-B664.7003, Vol. 21, No. 12 
1959 ) -mc 


714 The First Results of Photographing the 
Moon’s Far Side 
vaniya nevidimoy s zemli storony luny). 


Barabashov and Yu. N. Lipskiy 


Pervye resultaty fotografiro- 


ae A 


An automatic station was launched with the 
third cosmic rocket (4 October 1959) to photo- 
graph the far side of the Moon. Photographing 
started at 65,200 km. distance from the Moon. 
The series ended 68,400 km. from the 
Moon approximately a straight line 
connecting the Moon and the Sun. The far side 
of the Moon was photographed many times dur- 
ing the 40-minute period. 


away 
that is, 


The cameras used 
had two lenses, 200 mm. and 500 mm. focal dis- 
tances. 

Many of the known features were identified 
on a great number of photographs. Certain of 
these features, as seen from the Earth, are dis- 
torted, espec ially the seas of the Moon. Now 
these seas’ true shapes are known. The entire 
region of the far side of the Moon that adjoins 
its western limb has an albedo intermediate in 
value between the albedo of the seas and the 
mountainous regions. There is a mountain chain 
over 2,000 km. in length, located south-southeast 
of the Humboldt Sea. This chain, which crosses 
the equator and extends into the Southern Hemi- 
sphere, has been named the Sovetskiy Range. 

A newly discovered crater lake, about 300 km. 
in diameter, has been named the Moscow Sea. 
The southern portion of the Sea ends in the 
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newly named Gulf of Astronauts. There are also 

numerous other newly discovered features. 
Doxiapy AkApemu Nauk SSSR 

L.C.-2103, Vol. 129, No. 5 


(Russian) 
1959)-ma 


715 New Idea about the Figure of the Earth 

Novoe o forme Zemli). V. Arsent’ev 

About thirty Soviet scientists, representing 
the best scientific agencies of the 
U.S.S.R., recently met in Moscow to discuss the 


known 


most urgent problems of celestial mechanics and 
especially of artificial satellites. 

V. Arsent’ev, representing the Shternberg As- 
Institute, that 
being used to determine the correct figure of the 


tronomic reports satellites are 
The most inter- 
esting lecture was delivered by Professor I. D. 


Zhongolovich. 


Earth and its internal masses. 


He explained that it was pos- 
sible to derive the magnitude of flattening of 
the Earth and to determine the unsymmetrical- 
ness in respect to the equator from the data ob- 
tained by observing motions of artificial satel- 
lites. 

On such a basis, it appears that the Northern 
Hemisphere is somewhat thinner than the South- 
ern. It was believed previously, partly on the 
basis of data then available and partly in ac- 
cordance with N. A. Kazyrev’s theory that the 
Southern Hemisphere appears thinner. 

Certain new methods of computing motions 
and artificial satellites 
Thus, the process of solving complicated equa- 


orbits of were found. 
tions of satellite motions was many times short- 
The secures greater 
accuracy in launching artificial celestial bodies 


ened. new solution also 
into previously determined orbits. 

SoveTsKAYA AviAtsiyA (Russian 
19, No. 4 (1960)-ma 


L.C.—Vol. 


720 Recent Vertical Movements of the Cas- 
pian Sea Coast (Sovremennyye vertikal’nyye 
dvizheniya poberezh’ya Kaspiyskogo 
M. I. Sinyagina 


morya). 


It is reported that the assumed velocity of 
the vertical movement of the Earth’s crust along 
the coast of the Caspian Sea considerably differs 
from Izotov’s finding of 1949. 
tablished (1949) first-order leveling line Baku- 
Astrakhan and the study of data obtained dur- 
ing a period of many years were used as the 
basis for the new theory. 

The Makhachkala bench mark served as the 
leveling datum for establishing the “absolute” 
value of velocity. It was determined that the 
NN Baku sinks irregularly in respect to Mak- 
hachkala. Izotov, it was reported, made an 


The newly es- 
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error in sign, for a change of sign is to be found 
in the undulations of the Earth’s crust in the 
Makhachkala-Khurdalan section only. Izotoy’s 
error is attributed to old data used by him 
which covered the period 1914-1936. On such 
a basis, he assigned the sign phus, thus making 
the results of the study untenable. 
Geopeziya 1 KartocrAFiA (Russian 
GL-B675.2214, No. 8 (1959)-ma 


AMS. 


721 Problems in Paneling Control Points Ac. 
cording to Foreign Sources (Voprosy markirovki 
tochek po 


zarubezhnym dannym). WN. A 


Sokolova 


On the basis of ten selected foreign sources 
nine German and one French), a study is pre. 
sented concerning forms, dimensions, and man- 
ners of paneling ground control points used as a 
base in making 1:5,000 and 1:25,000 maps. 

It is recommended that the paneling be mad 
in circles. The following formula is presented 
for the computation of the diameter of the 
paneled circle: 


my, 
~ 20,000" 
where m= photographic scale denominator, 
and M = meter. 
According to that formula, dimensions of ! 


paneled marks should not be less than: 


d, M 
1:5,000 photographic scale 0. 25 
1:10,000 photographic scale 0. 50 
1:14,000 photographic scale 0. 70 
1:20,000 photographic scale 1. 00 
1:25,000 photographic scale 1. 25 


The most recommended colors 
are white and yellow. 

GEODEZIYA 1 KARTOGRAFIYA 
GL-B675.2214, No. 2 (1959)-ma 


for paneling 


Russian) AM- 


732 Geodetic Control Nets Constructed by 
Traverse Surveys Carried Out by Optical Dis- 
tance-measuring Instruments (Postroyeniye opo- 
rnykh geodezicheskikh setey metodom svetodal- 
nomernoy poligonometrii I. I. Entin 


Two ways of constructing the main scheme 


of a control net by traverse surveys carried out | 


by optical distance-measuring instruments were 
planned by the TSNIIGAiK. 

1. The closed traverses are formed by equi- 
lateral trangles, having 9 sides approximately 
8 km. in length each. 

2. The closed traverses are formed by isos 
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ABSTRACTS OF ARTICLES ON GEODESY 


celes triangles, consisting of 10 sides, legs 8 km., 
and diagonals 8.5 km. in length. In the central- 
point figure, the Laplace azimuth is determined 
in each of the two cases. The accuracy obtained 
proves that such a traverse net is not inferior to 
the classical second-order net. Economy of such 
surveys is a big advantage, although it is desir- 
able to use the two ways of computing lengths 
through each figure. 
GEODEZIYA 1 KARTOGRAFIA 
GL-B675.2214, No. 6 (1959 


Russian) AMS- 
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724 On the Measurement of the Expanded 
Triangulation Sides by Bergstrand Geodimeter 
Ob izmerenii vykhodnykh storon geodimetrom 
V. A. Kolibayev 
The results are given concerning the measure- 
U.S.S.R.) of one 
order base line and four expanded triangulation 
sides with the Bergstrand Geodimeter NASM-2A 
No. 121. The measurements were carried out in 
1959 by the Soviet Central Asia Aero-Geodetic 
Establishment for the purpose of determining 
The 
following tables list the results of both invar 


Bergstranda 


ments in Turkmenia first- 


the accuracy of the Bergstrand instrument. 


tape and Geodimeter measurements which are 
considered to be in satisfactory agreement: 
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725 The Tellurometer and Its Testing by 


TSNIIGAiK (Tellurometer i resul’taty ego issle- 
dovaniya A. A. Genike, A. P. Shevelev. 


The Tellurometer is a high-precision instru- 
ment which measures distances from 150 meters 
to 40-50 kilometers by radio waves. It was de- 
signed in 1957 in South Africa by T. D. Wadley. 
The precision given by the manufacturer is 2 
inches (5 cm) +3x10-® of the measured dis- 
tance. 

The article describes the use of the Telluro- 
meter and compares it with a similar instrument 
designed in the U.S.S.R. by L. I. Mandelshtam 
and N. D. Papaleski in 1930. 

In 1959, TSNIIGAiK purchased a Tellurom- 
eter and calibrated it on two base lines meas- 
ured by invar tape in 1958. The constant of 
the k=-—0.042 


meters = 


instrument was found to be 
+ mm. 

To evaluate the precision of the instrument 
four lines of the existing triangulation net in the 
Kirzhach region, Vladimir Oblast’, were meas- 
ured. The lines Khrapki-Golovino and Khrapki- 
Chernogolovka are in flat country, whereas 
Khrapki-Krutets and Khrapki-Novozhily 
in hilly terrain. Table 3 of the article compares 
the lengths resulting from 
those obtained by Tellurometer measurements. 
the 


are 
triangulation, and 
exceed 


The discrepancies do not mean 


GropeziyA 1 KartocrAFIA (Russian) AMS- square error of the length determined by tri- 
GL-B675.2214, No. 9 (1959)-ap angulation. 
TABLE 1. (Dushak Base) 
Date of Number Length of Base Pl ol eq D.-D D,—D 
Measurement of Sets in Meters , ess in mm. D 
Invar Tape. ;eodimeter D 
D. D 
12-19 May 53 10,299.010 10,299.010 +3 0 0 
13-16 June 24 10,299.010 10,299,007 +3 +3 1: 3,400,000 
TABLE 2. 
Mean Square 
Expanded Length of Side Error in mm. 

Side Pete Number Measured by Relative 
(Station - of Sets Geodimeter Of Of the Error 
Names ) in Meters 1 Set Final 

; Result 

Chaacha West- 

Keseyab 24-28 May 32 12,005.752 £17 +3 1: 1,800,000 
Khaus-Khan- 

Shor-Tepe 3-6 June 25 10,518.249 $19 +4 1: 1,600,000 
Menglikhan- 

Annaklysh 9-12 June 24 7,853.747 +10 +2 1: 1,700,000 
Yazygishem- 

Ozernyy 27-3 July 30 14,986.713 + 20 +4 1: 1,800,000 
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TABLE 3. 
Length of Lines in Meters 
Name Order og ‘oro D.-D ae 
: Obtained by Measured with as , D 
Triangulation Tellurometer 
D. D, mm. ; 
Khrapki-Golovino 
(expanded side) I 16,995.473 15§,995.475 2 1:8,500,000 | 
Khrapki-Novozhily I 22,303.75 22,303.694 + 56 1: 400,000 
Khrapki-Krutets II 13,510.48 13,510.501 21 1 :640,000 
Khrapki-Chernogolovka I 28,769.44 28,769.533 — 93 1:310,000 


The test of the Tellurometer shows that the 
precision given by the manufacturer can be 
reached in wooded areas, and that the instru- 
ment can be used for first-order triangulation. 
For areas not wooded, or areas with great ex- 


Photogrammetrists to Abandon Competitive Bidding 


A policy that photogrammetric _ services 
should not be bid competitively has been 
adopted by the Association of Professional 
Photogrammetrists. In so doing, the APP 


agreed to accept the conditions cf professional 
engineering status spelled out by the American 
Society of Civil Engineers in a recent policy 
statement. 

ASCE reaffirmed last month its position that 
certain aspects of surveying (including photo- 


grammetric mapping) are professional engineer- 


panses of water, further investigations are neces- 
sary. 


Gropeziya i KartocrAFiya (Russian 
GL-B675.2214, No. 1 (1960)-ap 


AMS- 


} 


ing activities. At the Reno, Nevada, meeting 
of its Board of Direction, ASCE said that civil 
engineers in awarding agencies should no longer 
solicit competitive bids from photogrammetry 
firms for their services and that photogrammet- | 
ric engineers should refuse to bid competitively 
for mapping projects. ) 

The Association of Professional Photogram- 
metrists, which represents the major portion of 
private photogrammetric capacity in the U. §, 
concurred ‘n this policy move. 


Better Than “One in a Million” 


On a project undertaken at the request of the 
Director of Range Development, Patrick Air 
Force Base, the Coast and Geodetic Survey has 
achieved a spectacular degree of accuracy in 
connecting nine missile-tracking ballistic cam- 
eras, scattered over an area of 4,000 square 
miles, with the launching site at Cape Canav- 
eral, Florida, for the tracking of space missiles 
The 
locations of the camera sites were calculated to 
within an average probable error of about 0.2 
foot with respect to a fixed point at Cape 
Canaveral, achieving an accuracy of better than 
one part in a million. 

The nine ballistic cameras included in 


and flares against a background of stars. 


the 
network were located from 40 to 50 miles from 


instrumentation at Cape Canaveral. The sur- 


vey involved 65 triangulation stations and 20 
Forty- 
three of the 200 lines were measured with the 
Geodimeter. The Geodimeter was operated 
from the top of the inner tripod of a Bilby steel 
tower at each of the stations at which the Geodi- 
meter was used. 


lines in a solid area of quadrilaterals. 


The towers were usually 90- 
feet or more in height. 

It was necessary to determine the topographic 
elevations of the nine cameras and the relative 
geoid heights between the Cape and the camera | 
stations. Spirit leveling determined the topo- 


. x é . j 
graphic elevations, and the geoid heights were 


obtained through astro-geodetic leveling de 
veloped by means of 20 astronomically deter- 


mined latitudes and longitudes. 
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This department was inaugurated for the purpose of bringing to the attention of the mem- 
rs information pertaining to the availability of maps, surveys, etc., with particular emphasis 
m how such material can be procured. It is believed that through an interchange and dissemi- 
nation of such information maximum benefits will accrue to the surveying and mapping pro- 
fession —Ep1ror 


Topographic Maps 


HE FOLLOWING quadrangle maps were published or became available for dis- 
Te sdectlon by the U. S. Geological Survey between June 1 and August 31, 1960. 
The list includes newly compiled maps; revised maps on which contours and drainage 
usually are unchanged, but the works of man are brought up to date; and series-con- 
verted maps which are 15-minute maps produced from four 72-minute maps of the 
same area. The maps are new unless otherwise designated by numerical superscript. 

The quadrangle name (in capital letters) is followed by the name of the county 
in upper- and lower-case letters) that contains the place or feature for which the 
quadrangle is named. 

All maps are available with or without the green overprint that indicates wood- 
land. These maps show the shape and elevation of the land surface (represented by 
contour lines, printed in brown—except those marked with the letter (P), which are 
planimetric); water features (in blue); works of man, including cities, towns, and 
scattered habitation, schools, churches, railroads, roads and boundaries, place and fea- 
ture names (in black); and woodland areas (in green). Principal roads are shown by 
a red overprint. In areas that have been covered by Bureau of Land Management sur- 
veys, township and section lines are shown. The State rectangular coordinate and the 
UTM 1,000-meter grid systems are indicated in the margins of the maps. An infor- 
mation folder further describing topographic maps is available on request. 

Standard quadrangle maps may be obtained for 30 cents per copy. A discount of 
20 per cent is allowed on orders amounting to $10 or more at the retail price; a dis- 
count of 40 per cent is allowed on orders amounting to $60 or more. Orders should 
be addressed to the U. S. Geological Survey, Washington 25, D. C., (or Denver 15, 
Colorado, for maps of areas west of the Mississippi River). 


* Indicates 15-minute quadrangles; all others are 72-minute quadrangles 
1 Indicates a revised map. 

* Indicates a series-converted map. 

+ Indicates availability in either a contour or a shaded-relief edition 

{ Indicates preliminary black and white edition. 
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New York-Connecticut 
BREWSTER'—Putnam 
New York-Massachusetts 
STATE LINE*—Berkshire 
New York-Pennsylvania 
WHITE LAKE*—Sullivan 
North Dakota 
LONE BUTTE NE 
NORMAN—Cass 
SOUTH WEST FARGO—Cass 


McKenzie 





SPERATI POINT—McKenzie 

STOCKE BUTTE-—-McKenzie 

TEPEE BUTTES—McKenzie 
Ohio 

CANTON WEST—Stark 

GRAND RAPIDS—W ood 
Oklahoma 

APACHE*?—-Caddo 

BROKEN BOW *—McCurtain 

CACHE**—-Comanche 








CEMENT*2?—Caddo 
COOPERTON *2— Kiowa 
HEAVENER*—Le Flore 
NELLIE**—Stephens 
SADDLE MOUNTAIN*?2 
Comanche 
SNYDER *2—Comanche 
Pennsylvania 
ALBURTIS*—Lehigh 
ALFARATA—Miffiin 
CATAWISSA *2—Columbia 
CONNEAUT LAKE—Crawford 


HAMBURG *2—Berks 
HAMPTON—Adams 
HARTSTOW N—Crawford 


SHICKSHINNY*? 
Puerto Rico 
CAYO ICACOS—Fajardo 
HUMACAO'—Humacao 
PUNTA PUERCA? 
Municipio de Ceiba 
PUNTA VERRAC™ 
VEGA ALTA! 
Municipio de Vega Alta 
South Dakota 
UNION CENTER 


Luzerne 


Guayanilla 


Meade 
Tennessee 
BELLS—Crockett 


Herkimer 


CLARKSVILLE'—Montgomery 

NEW PROVIDENCE! 
Montgomery 
Tennessee-Kentucky-Virginia 

MIDDLESBORO SOUTHBell 


Texas 
ADDISON—Dallas 
ALBA—W 00d 
ANTELOPE GAP 
ARBALA—Hopkins 
BEAR HOLLOW—San Saba 
BEN D—-San Saba 
CASTLE PEAK 
CENTER CITY 
CLAY 3urleson 
CLEAR LAKE 
COST—Gonzales 
DARCO* Harrison 
DENNIS*2—Parker 
DEN NIS—Parker 
DIME BOX—-Lee 
FERGUSON CROSSING 
FLAG POND—Lee 
GAY HILL—Washington 
GOLDEN—Woo0d 
GONZALES SOUTH— Gonzales 
GORDON*—Palo Pinto 
GORMAN FALLS—San Saba 
GRAND SALINE—Van Zandt 
HOCHEIM—De Witt 
INDEPEN DENCE—Washington 
LAKE WEATHERFORD 
LOMETA—Lampasas 
NIX—Lampasas 
OGLES—-Lampasas 
SEGNO*'— Polk 
SOMERVILLE 
SPLENDORA 
SPRINGTOWN 
STAR— Mills 
VAN—Van Zandt 
VAN LAKE—Smith 
WARREN*—Tyler 
WEATHERFORD ** 


Mills 


Lampasas 
Mills 


3razos 


Grimes 


Burleson 
Montgomery 
Parker 


Parker 
Texas-Arkansag 
TEXARKANA* 
Texas-Louisiana 
MERRYVILLE* 
Utah 
ADAMSVILLE* 
CISCO*—Grand 
CRESCENT JUNCTION* 
MILFORD* Beaver 
PANGUITCH LAKE*—-Garfield 
RANCH CANYON—Beaver 


sowie 


Beauregard 


Seaver 


Grand 


Parker 
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THERMO*—Beaver 
THOMPSON*—Grand 
Utah-Arizona 
KANAB*—Kane 
Virginia 
BIG A MOUNTAIN Suchanan 
BLUEMONT—Loudoun 
CANEY RIDGE—Dickenson 
DU NGANNON—Scott 
MOLL CREEK—Russell 
ST. PAUL—Wise 
TOMS CREEK—Wise 
WESTHAMPTON—Henrico 
Washington 
BLAINE*2—Whatcom 
FORT SIMCOE*—Yakima 
GIG HARBORPierce 
HOQUIAM—-GGrays Harbor 
LYN DEN*2—Whatcom 
NACHES— Yakima 
OZETTE LAKE* 
SAMISH LAKE*? 
SPRUCE MTN* 
THORP—Kittitas 
THORP*— Kittitas 
TOPPENISH— Yakima 
WILEY CITY—Yakima 
YAKIMA WEST —Yakima 


Clallam 
Whatcom 
Jefferson 


West Virginia 
ARLEE—Mason 
CLARKSBURG 
CLIO toane 
ST. ALBANS 


Harrison 


Kanawha 
Wisconsin 


Adams 
I Milwaukee 
MILWAUKEE*2— Milwaukee 
WYEVILLE*(P) Monroe 
Wyoming 
EAGLE PEAK* 
Yellowstone National Park 
FRANK ISLAND* 
Yellowstone National Park 
MOUNT HANCOCK* 
Yellowstone National Park 
PELICAN CONE* 
Yellowstone National Park 
SUNDANCE*—Crook 





W yoming-Montana 


ABIATHAR PEAK* 
Yellowstone National Park 


In addition to the standard series of quadrangle maps, small-scale (1 : 250,000) 
maps of areas in the United States and Territories are being published and distributed. 


They may be purchased from the Geological Survey for 50 cents per copy. 


to the series is available on request. 


Colorado-Utah 
GRAND JUNCTION 
Florida 
TAMPA 
Florida-Alabama 
PENSACOLA 
Florida-Georgia 
JACKSONVILLE 
Florida-Georgia-Alabama 
TALLAHASSEE 


The following National Park Maps are now available: 


ACADIA NATIONAL PARK AND VICINITY.+ 
BRYCE CANYON NATIONAL PARK.+ 
DINOSAUR NATIONAL MONUMENT.+ 
CRATERS OF THE MOON NATIONAL MONUMENT.+ (24 by 33 inches) 1 : 31,680 scale. 


Missouri 
MOBERLY 
Missouri-Arkansas 
POPLAR BLUFF 
Missouri-Kansas 
KANSAS CITY 
Nebraska-South Dakota 
VALENTINE 


(50 by 54 inches) 1 
(32 by 44 incches) 1: 31,¢ 
(30 by 51 inches) 1:6 









An index 


North Carolina 
MANTEO 

Tennessee-Alabama 
COLUMBIA 

Utah 
PRICE 

West Virginia-Kentucky-Ohio 
HUNTINGTON 


: 24,000 seale. $1.50. 
580 scale. 
00 seale. 


75 cents. 
$1.00. 
50 cents. 
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Special metropolitan and vicinity maps of major United States cities are being pub- 
lished and distributed by the Geological Survey. These maps are prepared from stand. 
ard 72-minute maps at the scale of 1:24,000. Vicinity maps may be purchased from th 
Geological Survey for the prices indicated below. 

CHATTANOOGA AND VINCITY, TENNESSEE AND GEORGIA. (42 by 47 inches) $1.50., 


State maps are also being published and distributed. These maps may be purchased 
from the Geological Survey for the prices indicated below. 
MAINE (base). (30 by 44 inches) 1: 500,000 scale. $1.00. 


MAINE (topographic). (30 by 44 inches) 1 :500,000 scale. $2.00. 
UTAH (shaded relief). (39 by 48 inches) 1: 500,000 seale. $2.00. 


Lake Survey Charts 


UBLICATION of new editions of the following Lake Survey Charts has been an- 

nounced by the United States Lake Survey of the Corps of Engineers, U. S. Army 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Build: 
ing, Detroit, Michigan, at $1.00 per copy. Payment is required in advance by P. 0 
money order or draft, payable to the Treasurer of the United States. A catalog show- 
ing the areas described below is available free upon request. 


6.—-Straits of Mackinac. False Detour Channel sin, at 1: 20,000 scale. 


and Presque Isle, Michigan, to Point Epoufette and 725.—Lake Michigan. Head of Green Bay, Wis 
Little Traverse Bay, Michigan, at 1: 120,000 scale. consin, and Fox River below DePere, Wisconsin, at 
7.—Lake Michigan, at 1 : 500,000 scale. 1:25,000 scale. Inset: Part of the City of Greer 
43.—St. Clair River. St. Clair Flats to foot of Bay, Wisconsin, 5 3 2 20,000 eeale. ; 1 : 60,006 
Lake Huron at 1: 40,000 seale. Inset: Head of St. , (26.—Lake Winnebago, he aoneeee, Wi ab — 
Clair River at 1: 15,000 seale. scale and the Fox River, from Lake Winnebago t 


- oe > al DePere, Wisconsin, at 1 : 30,000 scale. 
(0.—Lake Michigan. North end of Lake Michigan, 728.--Lake Michigan. Sturgeon Bay and Canal 
including Green Bay, at 1: 240,000 scale. Wisconsin, at 1: 30,000 scale. Inset: Sturgeon Bay 
73.—Lake Michigan. Algoma, Wisconsin, to 18 Wisconsin, at 1: 10,000 scale. 
miles south of Sheboygan, Wisconsin, at 1: 120,000 745 


L 745.—Lake Michigan. Racine Harbor, Wisconsin 
scale. Insets: Kewaunee and Two Rivers, Wiscon at 1: 10,000 seale. 
sin, at 1 :10,000 seale. 755 


i. 755.—Lake Michigau. Calumet Harbor, Illinois 
74.—Lake Michigan. 10 miles north of Port Indiana Harbor, Indiana, and Buffington Harbor 


Washington, Wisconsin, to Waukegan, Illinois, at Indiana, at 1: 15,000 scale. 

1: 120,000  seale. Insets: Port Washington, Ke 763.—Lake Michigan. Holland Harbor, Michigan 

nosha, and Waukegan at 1: 10,000 scale. and Lake Michigan and Lake Macatawa at 1: 15,00 
702 Lake Michigan. Green Bay from Point De scale. 

tour to Baileys Harbor and Menominee, Michigan, 789.—Lake Michigan. Lake Charlevoix, Michigan 

including entrance to Green Bay, at 1: 80,000 scale. at 1: 30,000 scale. Inset: Charlevoix, Michigan, at 

Insets: Detroit Harbor and Jackson Harbor, Wiscon- 1 :10,000 seale. 


Public Land Survey Plats 


~ 


HE FOLLOWING plats of public land surveys and resurveys were completed | 


and accepted by the Bureau of Land Management between June 1 and August 
31, 1960. The class or purpose of the survey is indicated. Copies of plats may be 
secured from the Bureau offices in the States or from the Director, Bureau of Land 
Management, Department of the Interior, Washington 25, D. C. 





Alaska T. 1 8., R. 2 W.—Dependent resurvey (part) 

U. S. Survey No. 3564—Kasilof Townsite ' —_ : ae 

U. 8. Survey No, 3585—Small tracts—Sand Point California—Mount Diablo Meridian 

U. S. Survey No. 3695—Small tracts—Jamestown T. 17 N., R. 8 E.—Resurvey and subdivisional 
Say survey 

U. S. Survey No. 3696—Group of islands—-Tongass T. 15 N., R. 10 E.—Dependent resurvey (Sec. 6) 
Narrows T. 16 N., R. 10 B.—Resurvey and subdivisional 


Alaska—Copper River Meridian ps 


T.32N..R. 7 W. Jepende survey (part) 
T. 28 S., R. 54 E.—Extension survey r. N., R. 7 W.—Dependent resurvey (pa 





T, 29 8.. R. 57 E.—Extension survey T. 19 8S., R. 39 E.—-Resurvey and extension survey 
irisona—Gile end Salt River Meridian California—San Bernardino Meridian 
TY. 41 N.. R. 9 E.—Page Town ite eehdiwieten T. 5N., R. 2 E.—Resurvey and extension survey 
- N., I 9 K.- fi site § Ss " . WT om — 
T. 1N., R. 23 W.—Resurvey and subdivision (part) T. 6 N., R. 2 E.— Dependent Fesurvey (part) . 
1 ‘ Dependent resurvey (part) r. 4 N., R. 3 E.—Resurvey and extension survey 
- 42426 2 Dependent resurvey (part) T. 3N.,R. 4 E.—Dependent resurvey (part) 
: ‘ _— , T. 4N.,R. 4 B.—Resurvey and extension survey 
California—Humboldt Meridian T. 4N.,R. 5 BE.—Resurvey and extension survey 
T.1N., BR. 4E Dependent resurvey (part) T. ON. R. 1 W.—Resurvey and extension survey 


MAP IN 


T. 9N., R 
7.10 N., B 
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T. 10 8., 
7.33 N. 
T. 338% N. 
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r. 44 &., 
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11 S., B 
Ft. Rile 
Vichiga 
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9 N., R. 26 W. 


T. Dependent resurvey (part) 
7.10 N., R. 27 W. 


Oregon— Willamette 
Resurvey, part of boundaries T 


.128.,R. 1 E. 
township 


Meridian 
Dependent 


eing pub- 
ym stand- 


resurvey, part 


Colorado—Siath Principal Meridian 





¢ op 7 . . . — T.368.,R. 3 E.—Dependent resurvey, Sec. 19 
S., R. 90 W.—Survey, part of township - a i. a - ae 
from thi N., R. 18 W.—Survey, all of tow —_ tT. 34.8.,R. 7 E.—Dependent resurvey, part of 
% N., R. 18 W.—Survey, all of township . yg ag a : :, ‘ 
T. 348.,R. 7% E. Jependent vesurvey, part 
Florida—Tallahassee Meridian thas te ee eee 


boundaries 
44 8., R. 23 8.,R.10 E. 
Idaho—-Boise Meridian township 


. T.228.,%. 8 W. 
surchasec .36N., R. 6 W.—Survey of island survey 
258., R. 35 


20 E.—Survey of islands =. Dependent resurvey, part of 


Resurvey and subdivisional 


} T =. (2)—Survey of islands and omitted T.1558.,R. 6 W.—Resurvey, part of subdivisions 

lands > seo. © W.—-Dependent resurvey, part of 

I. 38., R. 35 E.—Survey of islands and omitted subdivisions 
lands 2. 2a te ee W.—-Dependent resurvey, part of 
. ‘ —_ a ant BA subdivisions 
ray ages a svenepes Mertainn T.248.,R. 7 W.—-Dependent resurvey, part of 

tT. 11 §., R. 5 E.—Tract survey, surplus land boundaries 
Ft. Riley Military Reservation T. 38.,R. 8 W.—Dependent resurvey, part of 
Vichigan—-Michigan Meridian subdivisions 


T.148.,.R. 8 W. 
Survey 


South Dakota 


Resurvey and subdivisional 


7N., R. 11 W. 


Vontana 


" Survey of island 
> an. 
Cen ae Principal Meridian 








Black Hills Meridian 
Ss. Army T.2.N., R. 27 E.—Resurvey and subdivisional survey T. 3 S., R. 18 E.—Dependent resurvey (part) 
al Buil 1.38. R. 7 E.—Resurvey and subdivisional survey T. 4 S., R. 13 E.—Dependent resurvey (part) 
ra uild: T. 1S., R. 14 E.—Dependent resurvey (part) 
Nevada——Mount Diablo Meridian naan’ eS y pendent resu y (pa 
by P. O Sp i agg : . : r. 2 S., R. 14 E.—Dependent resurvey (part) 
/ [, 20 N., R. 61 E.—Resurvey of boundaries T. 3 S., R. 14 E.—Dependent resurvey (part) 
log show- New Mevico—New Mewico Principal Meridian x. 1&.. B. 15 B.—Dependent resurvey (part) 
_——sceS ® «oa hanna r. 28., R. 15 E.—Dependent resurvey (part) 
Tt. 27 N., R. 5 Ww. Dependent resurvey T , R. 15 E.—Dependent resurvey (part) 
T.12N., R. 9 W.—Resurvey, part subdivisional T S., R. 16 E.—Dependent resurvey (part) 
lines r. 3 S., R. 16 E.—Dependent resurvey (part) 
. Bay, Wis ) 1. 9N., R. 11 W.—Resurvey, part subdivisional = Sk. & 96 —-iemeeient eceatver taeett 
isconsin, at lines 38. BR 19 B.—Denende acme Tia 
y of Greer r.15 N., R. 19 W.—Resurvey and subdivisional . » BR. 19 B.——Dependent resurvey (part) 


South Dakota—Siath Principal Meridian 


t 1 : 60,00 Dependent resurvey T. 43 N., R. 44 W.—Dependent resurvey (part) 
innebago t Dependent resurvey 
Dependent resurvey Utah—-Salt Lake Meridian 


and Canal 


Dependent resurvey 
urgeon Bay 


.—Dependent resurvey 
.—Dependent resurvey 
tesurvey and subdivisional 


26 S., R. 11 E. 

8 S., R. 20 E. 
Utah 
Reestablishment of initial point. 


Extension survey 
Resurvey, survey omitted lands 


Wisconsin Uintah Principal Meridian 





Illinois 
Harbor. 


Or, 
on 


County General Highway Maps 


HE FOLLOWING county general highway 
gureau of Public Roads, Washington, D. C. during the period 
August 31, 1960. Copies of these maps are sent to the Washington 
the continuing cooperative Federal-State highway planning program, 
pleted or revised by the State highway departments. 
Inquiries concerning prices, and orders should be sent to the respective State high- 
way departments and not to the U. S. Public Roads. 


LIVINGSTON 
WEST BATON ROUGE 


r, Michigan 
at 1: 15,00 


the U. S. 
from June 1, to 
office as part of 
as they are com- 


; maps were received by 
x, Michigan ; 


Michigan, at 


completed 
id August 
s may be 


Jureau ol 


{labama Illinois OTTAWA 


of Land 


BARBOUR 
CALHOUN 
FRANKLIN 


CARROLL 
CLINTON 
JEFFERSON 
MACOUPIN 


Michigan 


SAGINAW 


SANILAC 


SHIAWASSEE 


ST. CLAIR 


LAUDERDALE McLEAN 





rt) MADISON ot TUSCOLA 
MORGAN ST. CLAIR nea 
aes WHITESIDE GENESEE Mississippi 

sional Arkansas Indiana GLADWIN HOLMES 


LEAKE 
NEWTON 


QUACHITA ELKHART GRATIOe 
Sec. 6) SCOTT 


GRANT HURON ee 
sional SHARP LAGRANDE ISABELLA YAZOO 
Colorad: NOBLE anime New Hampshire 
(part) 4 ‘ ad wR ‘ . 
ourvey | JACKSON Kansas LIVINGSTON y= 7 
: WASHINGTON CHAUTAUQUA MASON . 7 
YUMA _—_ MECOSTA North Dakota 
on survey ) PENN ES MIDLAND LTIRKE 
part) District of Columbia FORD Ee oe BURKE 
on survey DISTRICT OF COLUMBIA MORTON MUSKEGON Onto 
part) METROPOLITAN AREA = STEVENS NEWAYGO ALLEN 
on survey Florid ne OAKLAND DELAWARE 
on survey rida Louisiana OCEANA FRANKLIN 
ion survey BAY CATAHOULA OSCEOLA HANCOCK 
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RICHLAND Pennsylvania 
WASHINGTON ARMSTRONG 
3UTLE 
Oregon CHESTER 
LAKE LUZERNE 
KLAMATH PIKE 


Coast and Geodetic Survey Charts - 


SURVEYING AND MAPPING 





Tennessee JUAB 
SUMNER P . 
WILSON Washington 
2 PIERCE 
Utah SNOHOMISH 
IRON THURSTON | 


‘ ee FOLLOWING are some of the new or basically changed nautical and aeronauti- 
cal charts issued by the Coast and Geodetic Survey during the past year. Copies may ! 
be secured from Bureau offices and authorized agents in the United States and possessions, 


or from the Director, Coast and Geodetic Survey, Washington 25, D. C. 


Remittances coy- 


ering cost should be made payable to Coast and Geodetic Survey, Department of Com. 


merce. 
request. 
Nautical 


204——-Winter Harbor, Maine. Extensively revised 
harbor chart based on final results of surveys by the 
Coast and Geodetic Survey; at seale of 1: 10,000 
(Oct. 1960) 50 cents. 

400-——-Hampton Roads, Va. Harbor chart showing 
results of major dredging projects in Norfolk Har- 
bor ; at seale of 1: 20,000 (Oct. 1960) $1.00. 

53 Rappahannock River Entrance, Piankatank 
and Great Wicomico Rivers, Va. Hydrography has 
been completely revised on this chart, based on final 
results of modern surveys by the Coast and Geodetic 
Survey ; at seale of 1: 40,000 (Aug. 1960) $1.00. 

541—New York Harbor, N. Y. & N. J. Harbor 
chart showing completely revised hydrography in 
several channel areas, based on recent surveys by 
the Corps of Engineers; at scale of 1: 10,000 (Oct. 
1960) $1.00. 

1257—-Tampa Bay and St. Joseph Sound, Fla 
Coast chart including extensive revisions to nydrog 
raphy resulting from surveys by the Coast and Geo- 
detic Survey. Aids to navigation have been com- 
pletely modernized ; at scale of 1: 80,000 (Oct. 1960) 
$1.00 





1272——-Mississippi River Delta, La. Coast chart 
showing completely revised hydrography in some 


pass areas and extensive topographic revisions; at 
scale of 1: 80,000 (Sept. 1960) $1.00. 


6155—Port of Portland ineluding Vancouver, 


Complete catalogs of both nautical and aeronautical charts are issued free upon 


Oreg. & Wash. Harbor chart completely revised 
based on recent surveys by the Corps of Engineers 
at scale of 1: 20,000 (Sept. 1960) 75 cents. 

6380—Strait of Juan de Fuca to Strait of Georgia 
Wash. & British Columbia. Coast chart containing 
extensive or completely revised hydrography in sev 
eral areas, based on modern surveys by the Coast 
and Geodetic Survey, at seale of 1: 20,000 (Aug 
1960) $1.00. 

9128—Massacre Bay, Attu Island, Alaska. Nev 
harbor chart based on modern surveys by the Coast 


and Geodetic Survey, replacing the former provi 
sional chart. Chart limits extended eastward ani } 
southward to inelude off-lying reefs; at scale of 


1: 25,000 (Oct. 1960) $1.00. 


Aeronautical 


Sectional charts at a scale of 1: 500,000 on con 
pletely reconstructed bases, as follows: 
Beaumont (Feb. 1960) 25 cents 
Birmingham (July 1959) 25 cents 
Denver (June 1960) 25 cents 
Grand Canyon (Nov. 1959) 25 cents 
Grand Junction (Oct. 1959) 25 cents 
La Grande (July 1960) 25 cents 
Prescott (March 1960) 25 cents 
Salina (Dec. 1959) 25 cents 
Shreveport (Oct. 1959) 25 cents 
Twin Cities (Nov. 1959) 25 cents 


Joint Meeting 


Ninth Annual Texas Surveyors Association Short Course 
and 


Southwestern Regional Conference of ACSM 


The joint meeting of the Ninth Annual Texas 
Surveyors Short the 
Regional the 
American Congress on Surveying and Mapping 
was held at the Stephen F. Austin Hotel, Aus- 
tin, Texas, October 10-13, 1960. 


the surveying and mapping profession, from a 


Association Course and 


Southwestern Conference of 


Experts of 


dozen States north, east, and west of Texas, 
participated in a four-day program well pre- 
sented under the guidance of Frank Dixie 
Smith, President of the TSA; Joe A. Hicks, 
Chairman, Texas Section, ACSM; and Virgil 
A. Walston, Program Chairman for the Con- 
vention. Visitors were welcomed to Texas by 
the Secretary of State, speaking for the Gover- 


nor. The program is outlined below. 


Highway Property Surveys and Controls: A. C 
Taylor, Bureau of Public Roads, Forth Worth 
Texas. 

What ACSM Means to the Property Surveyor 
and Engineer: Captain John H. Brittain, Coast 
and Geodetic Survey (speaking for Rear Ad 
miral H. Arnold Karo, President of the ACSM), 
Washington, D. C. 

Oil Industry and the Surveyor and Mapper 
Charles A. Warner, Petroleum Consultant, Hous- 
ton, Texas. 

Education in Surveying: Prof. Ralph Moore ; 
Berry, University of Michigan. Discussion by Dr 
Samuel Robert Wright, Texas A. & M. College 

Registration Laws and Union Activities in Calt- 
fornia: Walter Hanna, Jr., President, California 
Council of Civil Engineers and Land Surveyors 


—_ 


(Continued on page 517) 
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Comment and Discussion 


COU ed 








TG MITT 





TUDUDDDPDDONEEEDERERENEE NOONE: 


TEE 


The pages of SuRVEYING AND Mappinc are open to free and temperate discussion of all matters 


ertaining to the interests of the Concress. 


It is the purpose of this department to encourage 
omments on published material or the presentation of new ideas in an informal way. 


Eprror 


CRISSCROSS 


James A. H. Cuurcnu*—While congratu- 
ating Curtis M. Brown on his private solution 
fa very ordinary problem, one doubts its value 
to the surveyor-in-training and the younger sur- 
It appears to make a special case of a 
ommen problem wanting, as presented, pro 


veyors. 


gressive checks on computation. 

The following is suggested as providing pro 
gressive checks and a more rapid solution. 

The data given, as in Mr. Brown’s presenta- 
tion, are the coordinates of the points A and B 
and the bearings of the lines AC and BC. We 
vish to find the lengths of the lines AC and BC 


AE=E,-E, 
\N=N,-N,, 
\ E+ 4 N=tan bearing AB 


AB =length AB 
AB = length AB (check 
The bearings of all three lines now being 
known, the three angles of the triangle CBA 
may be computed from the bearings, and an 
additional check is obtained when the sum of 
the three angles equals 180 
The lengths of the lines AC and BC are then 


\ E=sin bearing 
\ N +cos bearing 


*Nova Scotia Land Survey Institute, Box 58, 
Lawrencetown, Annapolis County, Nova Scotia. 








obtained by solving the triangle CBA (using the 
law of sines) in which all three angles and the 
length AB are now known, 

The computation of the coordinates of the 
point C from both A and B, using given bearings 
and computed lengths, furnishes a final check 
on the validity of the entire computation. 

Surely proof is the essence of all survey work. 


SOLUTION OF RIGHT TRIANGLES 


E, Lyte McA.utster*—I have read with in- 


terest the Editor’s Note on page 426 of the 
September 1959 issue of SuRvEYING AND 


Mappinc, regarding Brother B. Austin Barry’s 
useful shortcut method of finding the hypote- 
nuse of a right triangle by slide rule. 

To illustrate this, I wish to alter the nomen- 
lature of the Editor’s Note slightly. Thus I 
will identify the three sides as a, b, and c, repre- 
senting the altitude, base, and hypotenuse, re- 
spectively. 


* Licensed Land 


Surveyor, 4769 Spring Street, 


La Mesa, California. 
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Brother 
the Pythagorean equation 


3arry's method involves changing 


c= Va? +b? 
to the equivalent form 
c=bv\/(a/b)? +1 
which is better adapted to the slide rule. 

I wish to offer still another method which is 
much simpler and faster. This method can be 
used best on a polyphase duplex slide rule, or 
any other rule which has the S and T scales 
both related to the D scale rather than to the 
A scale. Rather than to generalize the method, 
I will present it as applied to the familiar 3-4-5 
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triangle, and let the reader expand its possi- 
bilities to other triangles. 

1. Set hairline to 3.00 on D. 

2. Set right index of C to 4.00 on D. 

3. Read 36° 52’ on T. This is the angle op- 
posite side 3, 

t. Without disturbing the hairline, move the 
slide so that 36° 52’ on S is under the hairline. 

5. Read 5.00 on D, at right index of C. 

I wish to comment on another approximate 
method, which is generally known but whose 
accuracy for field work is generally underrated. 
This is the form, using the same nomenclature 


as above, 


c-b=a?/2b (approximately) 
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or, within the same limits of tolerance, 
c—b=a?/2c (approximately), 

This can be used to obtain the correction tp 
be applied to the base to obtain the hypote 
nuse, or vice versa. On triangles whose legs ar 
in the ratio of 1:10 or less, say a right triangk 
with legs 10 feet and 100 feet, this form is not 
approximate, but exact, to the hundredth ofa | 
foot. On triangles whose legs are in the rati 
2:10, say 20 feet and 100 feet, the error is onl 
0.02 foot in 100 feet. With legs 30 feet and 
100 feet, the error is only 0.10 foot in 100 feet, 
entirely adequate for much preliminary work 

This method is easily used with a slide rule, 
and for rough work a mental computation js 
often surprisingly satisfactory. 


A MANUFACTURER REPLIES 


C. H. Srem*—Reading your journal fur- 
nishes us with a great deal of interesting and 
helpful information. Your September issue 
Volume XX, No. 3) was of extreme interest. 

We came across one item in the “Comment 
and Discussion” section which, in our opinion, 
merits an answer. The letter referred to was 
written by Mr. Kenneth A. MacFadyen' (page 
376) and it concerns an appeal to manufac- 
turers of dimensionally stable drafting film (a 
field in which we are well known) for a 10 x 10 
grid. 

Let we say, at this point, that if this is all 
that is necessary to make Mr. MacFadyen happy 

his troubles are over. We can supply a 
36” x 48” positive image master in a 10x 10 
grid as a standard item. This master is ac- 
curate to plus or minus 0.005 inch. We can 
furnish a gravure printed 10x10 grid (accu- 
rate to 0.2% accumulative) in nonreproducible 
blue or in a green or orange for reproduction 
purposes. This type is obtainable in 36” or 
42” width in 20 yd. roll form (100 yards mini- 
mum). 

However, there is a slight fallacy in the latter 
part of Mr. MacFadyen’s letter which we would 
like to correct. 





* Technical Representative, Stabilene Products, 
Keuffel & Esser Co., Adams and Third Streets, 
Hoboken, N. J. 

1 The editor of this journal let a mistake get 
by in the September issue. “Mr. MacFayden” 
spells his name “MacFadyen.” 


Since 10x10 grids are available on paper 
already, why go through all the trouble of 
making paper prints on a white print machine 
If, as we suspect, it is to obtain an accurat 
10x10 grid—Mr. MacFadyen is doomed t 
disappointment. 


- 


Aside from the fact that the paper is not 
dimensionally stable, the distortion obtained y 
through the curvature of the light source would 
be sufficient to throw off the grid by as much 
as 0.1 inch. 

If a master grid is used, having a thicknes 
of 0.010” (our “H” weight Stabilene is 0.0075” 
in its raw stage, but with coatings, etc., the 
over-all thickness may easily be 0.010”) and 
the print is made on a machine having a 9 
tube, the paper print will be 0.1 inch larger. ; 
This is due to the difference in the circum- 
ference of the print and the master. The print 
being over the master (on the outside of the 
curve An easy way to prove 
this is to wrap two sheets of paper of the same 
length around a cylinder and noting that the 
two sheets are not even. 


makes it longer. 


To obtain an accurate reproduction, it is 
necessary to use a vacuum frame system, and, 
of course, going to this expense would be a 
waste if the print was made on paper, due to 
the inherent lack of dimensional stability. 

We will be happy to aid Mr. MacFadyen (or 
any other surveyor) to overcome his problem if ? 
he will contact us. 
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Illinois Registered Land 
Surveyors Association 


The Third Annual Illinois Land Surveyors 
Conference held on the University of Illinois 
campus at Urbana February 15-16, 1960, was 
attended by 129 people. The two day con- 
clave was highlighted by papers, panels, and 
workshop sessions. 

The conference opened Monday morning 
with Professor John W. Briscoe, Associate Head 
of Civil Engineering, welcoming the group for 
the University. Chairman Edgar E. Webster 
extended greetings on behalf of the conference. 
The first panel speaker was J. Edward Radley, 
Zoning Enforcing Officer of Peoria County, 
who spoke on “Review of Plat Legislation.” 
Robert A. Nowicki of South Holland, Illinois, 
followed with some comments about possible 
revisions and implementations of the plat law. 

After lunch, the group was privileged to hear 
Mrs. Marion D. Pratt of the Illinois State Ar- 
chives describe the collections of original plats 
and notes in the State Archives, and some of 
Lincoln’s experiences as a surveyor. 

At three o’clock the broke into 
four, simultaneous, workshop sessions. One 
group met with Mr. Nowicki to further discuss 
plat legislation, and another stayed to question 
Mrs, Pratt in detail about the original plats and 
notes. Edwin W. Miller of Technical Advisors, 
Inc., conducted a workshop on Surveying Com- 
putations, while Professor Winfield H. Eldridge 
discussed State Plane Coordinates the 
fourth group. 

The Illinois Registered Land Surveyors As- 
sociation held its annual business meeting at 
four o'clock, with Frank Kaplan 
New officers were elected as follows: 

President—Ben A. Fenger 

Vice President—W. M. Francis 

Secretary—Anton F. Kozak 

Treasurer—Anton J. Adams 

Directors—Winfield H. Eldridge, Frank L. 


conference 


with 


presiding. 


Kaplan, Roland Fabian, and Albert F. Heidy. 

In addition to other business, the body voted 
to affiliate with the American Congress on Sur- 
veying and Mapping subject to the approval of 
that there were 


the 


the Congress. 
about 175 


It was noted 


ACSM members in State of 


TELE CCCCCCCCCCCC CCC CCL eC 
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Illinois, representing a considerable increase in 
the last three years. 

The annual banquet at the Urbana-Lincoln 
Motor Inn was attended by 90 persons. Pro- 
fessor Winfield H. Eldridge was the toastmaster 
and an inspiring talk entitled “Opportunities 
for Creative Thinking in Business” was given 
by Dr. Robert G. Seymour, Director, Executive 
Development Center, University of Illinois. 

The Tuesday morning session started with a 
talk on “Liability Insurance for Surveyors” 
given by W. J. Robbins of Chicago. An illus- 
trated talk followed, “Who is a Land Planner?” 
by Professor Walter M. Keith of the Depart- 
ment of Landscape Architecture, University of 
Illinois. The morning closed with a discussion 
on “Use of Electronic Computers in Surveying 
Calculations” led by Edwin W. Miller and 
Edward G. Brender, both of Technical Advisors, 
Inc., Ann Arbor, Michigan. 

Robert Silander, President of the Society of 
Professional Land Surveyors, led the afternoon 
session with the talk “Standards for Property 
Surveys to Meet Today’s Requirements.” At 
three o'clock, the conference again split into 
four workshop groups. The topics of Plat 
Legislation and Computations were aired as 
well as “Land Planning” with Professor Walter 
M. Keith, and a rather large group gathered to 
hear Gordon Gracie of the Civil Engineering 
Department, 
Photogrammetry. 

Judge Vera M. Binks, Director of the De- 
partment of Registration and Education, was 
scheduled to address the conference at four but 
due to illness was unable to do so. John Weinel, 
of East St. Louis, spoke in her place. He dis- 
cussed some aspects of the registration exami- 
nations and other functions of the examining 
committee. The conference adjourned at five 
o'clock after setting the dates of February 13 
and 14, 1961 for the Fourth Annual Illinois 
Land Surveyors Conference. 


University of [Illinois, discuss 


Commercial exhibits were on hand for the 
first time this year. Several of the companies 
donated slide rules, tapes and the like for door 
prizes. The conferees showed considerable in- 
terest in the new equipment such as the Model 
ta Geodimeter, and the optical instruments. 

Many of the surveyors in Illinois are looking 
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forward to the affiliation with the American 
Congress on Surveying and Mapping and realize 
the benefits that will be derived as a result. 
Now that the Illinois Land Surveyors Confer- 
ence is an annual event and the University 
of Illinois is providing more extension service 
to the surveyors, it may be that more and more 
will be heard from this State. 

The Proceedings of the 1959 Conference are 
published and available ($5.00), and the Pro- 
ceedings for the 1960 conference were scheduled 
to be ready by May of this year. 

Winriecp H. Ev_prmcr 


Massachusetts 
Association of L. S. & C. E. 


The 1960 Annual Meeting of the Massa- 
chusetts Association of Land Surveyor and Civil 
Engineers was scheduled to be held December 
2 & 3, 1960, at the Hotel Northampton, North- 
ampton, Massachusetts. The theme of this 
meeting “Education.” A Phillips Bill, 
formerly Chairman, Property Surveys Division, 
ACSM, was in charge of the program arrange- 
ments. 


was 


Florida Society of 
Professional Land Surveyors 


The Florida Society of Professional Land 
Surveyors held its annual convention at the 
Tides Hotel, St. Petersburg, Florida, on October 
28-29, 1960. 


Kansas Society 
of Land Surveyors 


The Kansas Society of Land Surveyors held 
its annual meeting October 1, 1960, at the 
Town House Hotel in Kansas City. They were 
to vote on an amendment to their constitution 
providing for that Society to become a Section 
of the American Congress on Surveying and 
Mapping instead of an Affiliated Society as pre- 
viously. 


Michigan Society of 
Registered Land Surveyors 


The Michigan Society of Registered Land 
Surveyors has published a list of members. 
Their June newsletter calls attention to the 
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lack of a State Registration Board roster, 
Michigan is the only State, as far as we know, 
which does not publish a roster of registrants 


Missouri Association of 
Registered Land Surveyors 


The Fourth Annual Meeting of the Missouri 
Assoviation of Registered Land Surveyors was 
held September 30 and October 1, 1960, at the 
Missouri Hotel in Jefferson City, Missouri. 


South Carolina Society of 
Registered Land Surveyors 


W. H. Matheny has been elected President 
of the South Carolina Society of Registered 
Land Surveyors. William Wingfield is to serve 
another term as Secretary of the Society. A re. 
fresher course to be he:d at Clemson College 
is planned. At a recent meeting, framed copies 
of their code of ethics were handed to each 
member. 





Kansas Society | 
of Land Surveyors 


The Kansas Society of Land Surveyors held 
its second annual meeting at the Town House 
Hotel in Kansas City on October 1, 1960, with 
most of the members and their ladies arriving 
the evening before to attend 2 cocktail party 
with the Kansas City Chapter as hosts, 

The program was opened the following morn- 
ing by President Pfarr of Topeka with a report 
oa the status of the land surveyor in Kansas. 

James L. Bell, Chairman of. the Property 
Surveys Division, ACSM, reported on the vari- 
ous activities of ACSM on a national level. In 
a discussion which followed, particular interest | 
was shown: in the activities of PSD’s Legislative 
Committee and the recent model law recom- 
mendations by the National Council of State 
Boards of Engineering Examiners. The re 
mainder of the morning was devoted to open 
discussion of local and State problems of sur- 
veyors, particularly with reference to the de- 
sirability of tying all surveys to State coordi- 
nates at some future time. 

Duard M. Boone, a well known title expert 
and Vice President of the Kansas City Title 
Insurance Co., was the luncheon speaker. His 
subject, “The Mutual Problems of the Title | 
Man and Land Surveyor,” showed a thorough 
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ard roster, derstanding of surveyors’ problems by the has discontinued a public relations advisory 
; we know title man. program. Both of the programs were under- 
registrants, At the afternoon business meeting, proposed taken more or less as exploratory and neither 
egislation to license land surveyors in Kansas was found to be quite what was sought. At the 
was the principal subject. President Pfarr re- July 1960 meeting of the Board of Directors 
n of ported that the Board of Directors had voted there were recommendations accepted from the 
to amend the KSLS by-laws to require ACSM Public Relations Committee, Lee Scott, Chair- 
eyors membership for all members of KSLS. He _ man, providing for the publication of a news- 


letter.” 

From the masthead of the new publication, 
we learn that “Newsletter is not copyrighted 
and articles may be reprinted with due credit.” 
You may be seeing excerpts from the Newsletter 
in SURVEYING AND MappInc. 


pointed out that this will enable the Kansas 
Society to become a Local Section of ACSM, 
a move which all present heartily endorsed. 
Secretary Kramer was instructed to take the 
necessary steps toward this end. 

The following officers were elected for 1961: 
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President: J. P. Kramer, 1232 W. 31st St. 
lerr., Topeka 

Vice President: Grant A. 
Dodge City 
Secretary-Treasurer: Larry E. Wadley, 1635 
Central Park, Topeka 

Director: Paul H. Sweeney, 107 East Mul- 
berry, Salina 


Brezina, Box 897, 


—James L. Bei 
Chairman, PSD-ACSM 


California Council of Civil 
Engineers & Land Surveyors 


Volume 1, Number 1 (August 1960) of a 
quarterly Newsletter, published by the Cali- 
fornia Council of Civil Engineers and Land Sur- 
veyors, has been received. This is a 4-page, 
8% x11, letterpress publication the origin of 
which is, perhaps, best expiained by quoting 
from the publication. 

“Twice during the current year the Council 


(Continued from page 512) 


Discussion by William A. White, Executive Di- 
rector, C.C.C.E. & L.S. 

Review of Final Report of ASCE Task Com- 
mittee on Status of Surveying and Mapping: A. 
O. Quinn, Aero Service Corporation, Philadel- 
phia, Pa. Discussion by Brother B. Austin Barry, 
Vice President, ACSM, New York, N. Y., and 
Lester C. Higbee, Chairman, ACSM Professional 
Status Committee, Troy, N. Y. 

Subsidence in the Texas Gulf Coast 
James B. Small, Coast and Geodetic 
Washington, D. C. 

The Lawyer-Surveyor Relationship in Boundary 
Lawsuits: Hon. W. Dewey Lawrence, Attorney- 
at-Law, Tyler, Texas. 

Problems in Teaching Modern Methods in 
Land Surveying: Prof. Robert P. Witt, Oklahoma 
State University. 

Application of Computers to Surveying: Edwin 


Area: 
Survey, 


—EpITor 


Georgia Association of 
Registered Land Surveyors 


The Georgia Association of Registered Land 
Surveyors held a dinner meeting at the Archi- 


tects and Engineers Institute, 230 Spring St., 


N.W., Atlanta, Georgia, in the evening of Sep- 
tember 7, 1960. Rear Admiral H. Arnold Karo, 
President of the American Congress on Sur- 
veying and Mapping and Director of the U. S. 
Coast and Geodetic Survey was the speaker of 
the evening. The dinner, at 7:00 p.m., was 
preceded by a social hour. 

In addition to the membership of the GARLS, 
invitations were extended to the local sections 
of the American Society of Civil Engineers, the 
Society of American Military Engineers, the 
Georgia Society of Professional Engineers, the 
Georgia Engineering Society, and Navy units 
in the Atlanta area. 


W. Miller, Technical Advisors, Inc., Ann Arbor, 
Mich. 

Forest Ecology and Surveying: Frank Spearey, 
Consulting Forester and Surveyor, Jacksonville, 
Texas. 

Ethics in Surveying: C. C. Cool, Private Sur- 
veyor, Midland, Texas (Member Texas State 
Board of Registration for Public Surveyors.) 


Tom Dillon of Houston, Texas, was elected 
to the presidency of the Texas Surveyors Asso- 
ciation. He is a Past Chairman of the Texas 
ACSM. 


It is understood that the proceedings of these 
joint meetings will be published under the 
auspices of the Texas Surveyors Association, and 
inquiries regarding the published material should 
be directed to William Shirriffs, Secretary- 
Treasurer, Texas Surveyors Association, Texas 
General Land Office, Austin, Texas. 


Sec tion, 
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Texas Section 


On March 11, 1960, the Texas Section, 
ACSM, and three East Texas Chapters of the 
Texas Surveyors Association held a joint meet- 
ing at Nacogdoches, Texas. Some 70 members 
and guests were present, including about 25 
East Texas members of the ACSM. TSA 
President Frank Dixie Smith welcomed Texas 
Section Chairman Joe A. Hicks who introduced 
Board Members John Brownlee, Tom Dillon, 
and Earl Isaacks; and Committee Members Joe 
Henderson and Virgil Walston. Mr. Brownlee 
reported on the proposed Information Center 
and explained how it could be used by members 
of both the TSA and the ACSM. Mr. Walston 
reported on the joint meeting scheduling the 
Annual Texas Surveyors Short Course and the 
ACSM Southwestern Regional Conference in 
October at Austin, Texas. 


On March 14, 1960, a Joint Executive Board 
Meeting of the Texas Section, ACSM, and the 
Texas Surveyors Association was held at the 
Stephen Austin Hotel, Austin, Texas. Mr. 
Walston was appointed coordinator between the 
ACSM and TSA on program matters for the 
October meetings. The Board approved the 
extension of the meeting from 3 to 3% days. 
The Surveyor’s Workshop will be held at a 
night session. The banquet will be held on 
Wednesday evening. 


The second meeting of the Texas Section, 
ACSM, was held in Houston, Texas, on April 1, 
1960. Fifty members attended, including six 
recently returned from the ACSM-ASP Con- 
vention in Washington, D.C. “Get Off Your 
Apathy” was the title of an inspirational talk 
given by guest speaker Desmond Barry. Stuart 
Boyles reported on activities for a commemora- 
tive stamp to honor Land Surveyors. Treasurer 
Lozano gave his report, and it was approved. 
“Buck” Herzog spoke on membership activities. 
V. A. Walston reported on the “Ninth Annual 
Texas Surveyors Association Short Course and 
the Southwestern Regional Conference of the 
ACSM,” which will be held at the Stephen 
Austin Hotel, Austin, Texas, October 9-12, 
1960. That’s this fall, you all! 


ACSM Executive Secretary Walter S. Dix 


Congress News 
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addressed a meeting of the Texas Section, 
ACSM, in the meeting hall of the Houston En- 
gineering and Scientific Society, at Houston, 
Texas, in the evening of May 11, 1960. An en- 
thusiastic group heard Mr. Dix discuss the early 
history of the ACSM as well as current activi- 
ties, including the Status of Surveying and 
Mapping under study by the ACSM in com- 
parison with the ASCE Final Report on the 
same subject. A spirited discussion which fol- 
lowed indicated that the talk had provoked 
thought on various aspects and points of view 
concerning this complicated matter. 

Prior to the evening session Secretary Dix 
enjoyed informal discussion with Texas Section 
Chairman Joe Hicks, and Past Chairmen Tom 
Dillon and E. D. Morse at dinner. 


The Texas Section, ACSM, held its fourth 
1960 meeting on September 23, 1960, at Her- 
bert’s Ritz Restaurant, 1214 McGowan, Hous- 
ton, Texas. A social hour and dinner preceded 
the meeting. The meeting was called to order 
by Chairman Joe A. Hicks, Jr., at 8:30 p.m. 

Chairman Hicks asked the new members and 
visitors to introduce themselves. The Secretary's 
report was dispensed with, but the report of 
Treasurer Mario 
proved. 

Mr. Tannahill of the Texas Surveyors Asso- 
ciation invited all ACSM members to the meet- 
ing of October 9, 1960. 

E. D. Morse discussed the questionnaire con- 
cerning the possible merger between the Amer- 
ican Congress on Surveying and Mapping and 
the American Society of Photogrammetry. 

Program Chairman Bill Ladas introduced 
guest speaker Paul Farren, Geophysical Con- 
sultant, who gave a very enlightening and in- 
teresting talk on “Doodlebugging.” 

Meeting adjourned at 9:45 p.m. 


Lozano was read and ap- 


E. E. Isaacks 
Secretary, Texas Section ACSM 


Northern California Section 


On September 23, 1960, the Northern Cali- 
fornia Section, ACSM, met in Room 100, City 
College of San Francisco. 





520 


C. J. Aggeler reported on the surveying as- 
pects of the 1960 convention of the ACSM in 
Washington in March, and George P. Katibah 
reported on the photogrammetric work accom- 
plished at the combined ACSM-—ASP meetings. 

Other items up for discussion and/or action 
included: competitive bidding for survey serv- 
ices; the threat to the registration law; progress 
of the ACSM National Committee, headed by 
Victor Ghent, on engineers’ and surveyors’ er- 
rors-and-omissions information we 
now have on the new surveyors’ license exami- 
nation; a letter by the Southern California Sec- 
tion, signed by Messrs. Finley and Wattles, to 
Senator Gibson protesting S.B. 1203, covering 
the use of the term “Professional Engineer’; 


insurance; 


common situs picketing by unions; and licensing 
of City Planners. 

Plans call for the October meeting to be held 
in Santa Cruz. 


Southern California Section 


Fifty members and guests attended the Sep- 
tember 6 meeting of the Section at the audi- 
torium of the Southern California Edison Co. 
in Los Angeles. 

William C, Wattles, an authority on General 
Land Office history and land problems, de- 
scribed government land surveys through the 
Al Cocking (Southern California’s Mr. 
Geodetic) discussed the Electrotape (formerly 
Micro-Dist As the owner of both a Tellu- 
rometer and Electrotape, Mr. Cocking is in an 
admirable position to evaluate these instruments 
on a comparative basis. 


years, 


His opinion is that, 
from a practical point of view, each has its own 
place. 

The meeting concluded with a showing of 
the Coast and Geodetic Survey’s awe-inspiring 
film on the recent volcanic eruption in Hawaii. 

On November 1, 1960, the Southern Califor- 
Section met at the Southern California 
Edison Company Building to have “A Hard 
Look at More Efficient and Economical Meth- 
ods in Right-of-way Engineering.” 


nia 


This pres- 
entation was set up in the form of a skit, and 
its aim was to cover the changes that have taken 
slace in right-of-way engineering since World 
War II, in the field and office phases of train- 
ing, new equipment and ideas. A question and 
answer period followed the skit. 

The participants were C. H. Bischoff, Chief 
Right-of-way Engineer, D. A. Heape, Survey 
Engineer, and H. V. Jachel, Electronic Com- 
puter Analyst, all three from the Southern Cali- 
fornia Edison Company, and A. V. Cocking, 
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President, Aerial Control, Inc. 

The Annual Banquet and Ladies Night was 
scheduled to be held at Michael’s Restaurant. 
in Montebello, on December 3, 1960, with dio. 
ner at 8:30 p.m., following a social hour, 
At this dinner meeting seven students were to 
be honored. Each to have dinner with his pro. 
fessor and receive a one year membership in | 
A.C.S.M. i 

SCS Newsletter 
October 1960 | 





St. Louis Section 


The following officers and directors have been 
elected or appointed to serve the St. Louis Sec- 
tion, ACSM, for the 1960-61 year: 

Chairman—Gordon E, Stine 
Chairman—Charles H. Frey 
Secretary—Murray Berg 
Treasurer—John P. Dunbar 


V ice 


Editor—John B. Moran 
Directors—Edward C. Bronczyk and Nelson } 
C. Clark. Holdover Directors are: Thomas C. | 


Finnie, William D. Cannell, and John M. Jolley 





Turning over the gavel, significant of the office of 

Chairman, is Thomas C. Finnie, outgoing Chair } 

man, while Gordon E. Stine receives the symbol 

of office to head the St. Louis Section for the year 

1960-61. Past Chairman Finnie becomes 4 
Director for this year 
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Chairman of the St. Louis Section, Gordon E. 
Stine, flanked by new Directors Nelson C. Clark, 


left, and Edward J. Bronczyk, right. Mr. 

Bronczyk was previously Secretary of the Section. 

Newly elected Vice Chairman, Charles Frey, was 

in Europe on business at the time this picture was 
made. 


Arizona Section 


The Arizona Regional meeting for 1961 has 
been set for October 18-21, 1961, at the West- 
ward Ho Hotel, Phoenix, Arizona. 

Vice Chairman Clyde Armstrong has been 
appointed convention chairman. He attended 
the 1959 Western Regional Conference and 
since appointment has sought advice and coun- 
sel from the Southern California Section. 

We plan to attend the 1960 conference in 
Austin and distribute copies of the magazine 
Arizona Highways stuffed 
material for our 1961 


with promotional 
meeting. 


James D. Kine 


Chairman 


Louisiana Section 

The regular quarterly meeting of the Louisi- 
ana Section was held Tuesday evening, July 26, 
1960, in the Engineers’ Club of the DeSoto 
Hotel, New Orleans, Louisiana. 

After the social hour, a short business session 
was presided over by Chairman F. C. Gandolfo, 
Jr. Special attention was called to the joint 
Texas Association—A.C.S.M. Re- 
gional Meeting to be held in Austin, Texas, 
October 10-13, 1960, and members were urged 
to attend. 

The Chairman then introduced John 
Churchill Chase, noted author and _ lecturer, 
who presented an informative and humorous 
talk entitled “The History of Fashion.” 

The meeting was attended by forty members 
and guests, 


Surveyors 


Joun E. WALKER 
Section Editor 





Cartography Division 


The Executive Board of the Cartography Di- 
vision, ACSM, met on October 5, 1960, with 
seven members in attendance. 

It was announced that arrangements for the 
Fall Meeting of the Division, to be held Novem- 
ber 10, 1960, had been completed, except for 
the mailing of notices to all ACSM members in 
the local area. 

The Chairman informed the Board that the 
purchase of additional copies of the report on 
the Second International Cartographic Con- 
ference must be limited to 70 copies, because 
of budget restrictions. Only cloth-bound copies 
are now available and at higher cost. After dis- 
cussion it was unanimously agreed to buy the 
additional books for further distribution to Fed- 
eral and private libraries. 

On September 22, 1960, the Chairman trav- 
eled to Norristown, Pa., as the representative 
of the ACSM to help establish the Delaware 
Valley Section. He reported that persons in- 
terested in the formation of an ACSM Section 
in the Delaware Valley of eastern Pennsylvania 
met at the Peacock Inn, near Norristown, and 
that this “first meeting” was extremely well 
managed. The group included 
representatives State, Princeton, 
planning commis- 


enthusiastic 
from 
various 


Penn 
Villanova, county 
sions, and several private companies. 
Publications Chairman, Dr. W. W. Ristow, 
urged the submission of more articles on cartog- 
raphy which would be suitable for publication 
in SURVEYING AND MAPPING. 
vealed several good leads, and those present 


Discussion re- 


agreed to step up the search for articles of 
sufficient merit. 
FALL MEETING 

A small but intensely interested group, rep- 
resenting perhaps the top level cartographic in- 
terest in the National Capital, enjoyed a most 
intimate and informal presentation and open 
discussion of Lieutenant Commander John L. 
Blondin’s discourse on “MSTS Arctic Opera- 
tions.” 

Actually the talk was about the fabulous and 
important Dew Line—its construction, main- 
Each of these giant 
installations is in effect a gigantic electronic sur- 
veying instrument, even to the point of having 
to be continuously leveled into exact horizon 
relation for preciseness of resultant calculated 
sensitive radar observations so important to our 
national and continental alertness and defense. 

The story of strategic, wholly contained, liv- 


tenance, and functioning. 
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ing communities built under the icy confines of 
the arctic was an evening’s entertainment be- 
yond expectations—thrilling, exciting, and edu- 
cational. 

To those who could not attend this marvelous 
lecture, our sympathy, but perhaps we can 
schedule it again at some time in the future. 
The color slides and projection were the bright- 
est and sharpest we have enjoyed for many 
years. The thorough knowledge of the lecturer, 
amplified by the close, informal discussion al- 
lowed by the concentrated audience participa- 
tion, afforded a most excellent exchange of vital 
and timely information so important to all of 
us fortunate enough to be there, in or out of the 
profession of surveying and mapping. 

Door prizes, donated by the All States Insur- 
ance Company and the Rand McNally Com- 
pany, were awarded to those so fortunate as to 
be holding the lucky numbers. 

This meeting was held in the Department of 
the Interior Auditorium, Washington, D. C., 
November 10, 1960, at 8:30 p.m. The fact 
that this meeting was sandwiched in between 
the national elections on November 8 and the 
eve of the Veterans’ Day holiday weekend prob- 
ably accounted for the relatively small attend- 
ance. However, this worked out to the advan- 
tage of those stalwarts who did attend, because 
it permitted a most satisfactory period for dis- 
cussion following the formal lecture. 


Colorado Section 


A joint meeting of the Colorado Section, 
ACSM, and the Rocky Mountain Section, ASP, 
was called to order at 7:45 p.m., in the U. S. 
Geological Survey Auditorium, Building 
Denver Federal Center, by E. J. Coon, Chair- 
man, Rocky Mountain Section, ASP. Approxi- 
mately 55 members and guests were present. 

After Chairman Coon’s welcoming remarks, 
a short business session was held by the ASP 
group. A nominating committee was appointed 
by the chair to select a slate of candidates for 
1961 officers. A meeting for December was 
discussed, also whether or not it should be a 
dinner meeting. By a show of hands it was voted 


to have a dinner meeting. The chair was then 
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relinquished to J. Loren Adams, Chairman, 
Colorado Section, ACSM. 

Chairman Adams announced the ACSM 
meeting scheduled for November 27, 1960, gave 
a short resume of the program, and invited all 
present to attend. ‘ 

Mr. Coon then took the chair and introduced 
Professor Francis E. Smiley, Civil Engineering 
Department, Colorado School of Mines, Gold- 
en, Colorado. In the summer of 1957, Profes- 
sor Smiley spent some time in Greenland on a 
scientific expedition. The project involved det- 
onating many explosions deep in the ice cap, 
using various types of explosives. Reactions of 
the ice were recorded for further studies. The 
experiments were performed in the vicinity of 
the Thule Air Force Base. Professor Smiley 
shot more than 1,000 feet of color movie film 
at the project site and in the surrounding area. 

He gave a brief outline of his trip via air 
from Golden, Colorado, to Greenland and 
showed some scenes taken enroute. The film 
was run and entertaining narration was given 
by Professor Smiley. The film, interesting, 
colorful, and informative, included many shots 
of the ice cap, glaciers, open water, vegetation, 
animal life, an arctic storm, and life in camp, 
as well as scenes showing their project in action. 

Following the showing of the film there was 
a lively question and answer period. 

E. O. Winpnam 
Secretary-T reasurer 
Colorado Section, ACSM 


Please! 


Attention—All Concerned: 


Copy for material affecting the “Organization 
of the Congress” (page 401—this issue) and 
“Congress Directory” (pages 530 & 53i—this 
issue) should be sent in at the earliest possible 
time after new officers, new section officers, etc., 
have been elected. Remember—there is about 
a month lag between the time the last copy goes 
to the printer and the time the finished journal 
is ready for mailing. Your cooperation will be 
very much appreciated. 

-Eprror 








8549 Emerald St. 





40 ACRE LAND LOCATER 


Pin-points and locates acreage from 21/2 to 640 acres on sectionized maps. 2 standard Federal 
scales, 1” = 1 mile and 1” = 2,000 feet. Standard size 334” x 634” Vinyl plastic. $1.25 


Order from — JERO TEMPLET CO., Dept. 11 


Fontana, California 
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CONGRESS NEWS 


Election of Officers 
for 1961-62 Period* 


The Nominations Committee appointed by 
President H. Arnold Karo, following its meet- 
ing of November 9, 1960, reports as follows: 

Following established precedent and the pro- 
visions of the ACSM Constitution, in the best 
interest of balance in composition of our Board 
of Direction, your committee proposes this sin- 
gle slate of candidates for the offices about to 
be vacated by expiring terms: 

For President 
Bro. B. Austin Barry 

For Vice President 
Walter S. Dix 

For Directors 
Frank A. Clemens 
Clifford A. Thorpe, Jr. 
James L. Bell 
Granville K. Emminizer 
A. Phillips Bill 

All have been contacted and have indicated 
a willingness to serve. 

Respectfully submitted, November 14, 1960 
James B. SMALL 
Gorpon E. Stine 
Joserpn P. Dunicu 
Secretary acting 
Victor H. GHEent 
Chairman 


*Annual Meeting through Annual Meeting. 


Composirion oF Proposep ACSM Boarp oF 
Direction 1961—1962 
— Present ACSM 
Origin Location Agency Division 
Barry a N. Y. College Ed. 
Dix Ohio D. C. TVA All 
Karo Minn. D.C. USC&GS Control 
Berry Md. Mich. College Ed. 
Fitchet Mass. Ill. Com’|. Cart. 
Ghent Md. Va. P.P.* P.S. 
Moore Colo. D. C. USGS __— Control 
Quinn i Pa. P.P.* Topo. 
Bestor Minn Calif. P.P.* P.S. 
Bell Fla. Kans. P.P.* PSD 
Bill N. H. Mass. P.P.* PS-Ed. 
Clemens Mo. ACIC Cart. 
Emminizer Md. D.C. USC&GS Cart. 
Thorpe Ga. Va. Com'1. Instr. 


Plus Treasurer Hemple and Editor Rappleye 
* Indicates private practice. 


Brief biographies of the candidates follow. 


uw 
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Bro. B. AUSTIN BARRY 


Brother B. Austin Barry received the A.B. 
degree from Catholic University in 1937 and 
the B.C.E. degree from Rensselaer Polytechnic 
Institute in 1942. At the latter institution he 
was awarded the MacDonald Prize in Civil En- 
gineering. He received the M.C.E. degree from 
New York University in 1949. Since 1943 he 
has taught at Manhattan College, where he is 
now Assistant Professor of Civil Engineering in 
charge of surveying. 

He is a member of the American Society of 
Civil Engineers. In 1949 and 1950 he was a 
Director of the Metropolitan Section of the 
A.S.C.E. He was Chairman of the Task Com- 
mittee on Status of Surveying and Mapping of 
the A.S.C.E. 

Brother Austin was a member of the Execu- 
tive Committee on Surveying and Mapping of 
the American Society for Engineering Educa- 
tion during 1949-51 and Chairman of that 
Committee in 1951-52. In 1952 he conducted 
the Third National Surveying-Teachers’ Con- 
ference at Black Duck, Minn. Recently he 
finished term as President of the Metro- 
politan New York Section of the American So- 
ciety of Photogrammetry. He is a member of 
Sigma Xi, Chi Epsilon, and the Society of 
American Military Engineers. He holds a Pro- 
fessional Engineering license. 

He has been active in the ACSM since 1947, 
having served three years as a Director of the 
Education Division and as its Chairman during 
1955. 

Brother Austin served as a Director of the 
ACSM in 1956-57. He is the ACSM member 
of Commission VII of the International Federa- 
tion of Surveyors (FIG) on Educational and 
Professional Training. Elected in 1960, he is 
the incumbent Vice President of the ACSM. 


WALTER S. DIX 


Walter S. Dix, born in England just before 
the turn of the century, received early educa- 
tion in technical drafting and machine design 
at British and American public schools, which 
was followed later by training in engineering 
through correspondence and university exten- 
sion courses. 


his 


Practical experience was gained 
in the automotive industry, the glass and ceramic 
industry, and in river and harbor operations. 
In addition to his engineering and surveying ex- 
perience, he has a rich background in the 
graphic arts, having specialized in photo-me- 
chanical-chemical process and equipment de- 
sign for cartographic production and reproduc- 
tion. 
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rR 
oa 


From 1924 to 1932 he was a member of R. H. 
Randall & Co., Inc., geodetic and topographic 
engineers with city survey activities in some 22 
cities, and the Randall Press, Inc., a precision 
map engraving and publishing plant. Before 
joining the Tennessee Valley Authority in 1935, 
he was Engineer of Field Surveys for the U. S. 
Civil Works Administration and Federal Emer- 
gency Relief Administration in Lucas County, 
Ohio, and for the City of Toledo. 

A civil engineer with the TVA, Mr. Dix is 
the Washington representative and liaison officer 
for the TVA’s Maps and Surveys Branch. 

A member of the American Society of Pho- 
togrammetry, the American Geophysical Union, 
and a Fellow of the American Society of Civil 
Engineers, he is registered professionally as an 
engineer in Ohio and the District of Columbia, 
and also professionally as a surveyor in Ohio. 

He assembled the “Report on USA Survey- 
ing’ for the ACSM for the New Zealand Con- 
ference in 1950. In 1952 he was selected by 
United Nations to write the “Report on Map 
Reproduction in USA” which was published in 
World Cartography. He is chairman of the In- 
teragency Committee on Negative Scribing of 
the Federal mapping agencies, and a member of 
several technical committees on standards and 
symbolization in these related fields. He is 
ACSM member to the Committee on Cartogra- 
phy, Advisory to the Department of State, of 
the National Academy of Sciences—Nationa! 
Research Council. 

He is a charter member of the American Con- 
gress on Surveying and Mapping and has served 
actively on the Publications, Membership, An- 
nual Meeting, and Constitution Committees. 
In 1950, he received Honorary Citation from 
the Congress for “outstanding professional serv- 
ices rendered without remuneration to ACSM 
to advance aims and purposes of the profession 
and the public welfare.” Since 1946 he has 
served as Executive Secretary of the ACSM. 


JAMES L. BELL 


James L. Bell was born in Noma, Florida, 
October 2, 1917. On graduating from high 
school he followed various vocational pursuits, 
continuing his education in parallel with mis- 
cellaneous uncredited studies. From 1940 
through 1945 he was with the U. S. Corps of 
Engineers as an engineering aide and was re- 
sponsible for surveying and survey calculations. 
From 1945 to the present, as owner of the firm 
of James L. Bell & Associates, with principal 
office in Overland Park, Kansas, and a branch 
in Denver, Colorado, Mr. Bell has been seriously 
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occupied with professional surveying and re. 
lated operations. He is licensed as a Surveyor 
in Missouri, Colorado, New Mexico, Utah, and 
Wyoming; and is licensed as an Engineer in 
Kansas. He is a Past President of the Kansas 
Society of Land Surveyors. An-active member 
of the Property Surveys Division, ACSM, he 
was chairman of its Fees and Salaries Commit. 
tee from 1956 through 1959. Currently he is 
Chairman, Property Surveys Division, ACSM, 
and the ACSM’s Member of Commission VI of 
the International Federation of Surveyors 
FIG) on Fees and Professional Activities. 


A. PHILLIPS BILL 


A. Phillips Bill was born in Hanover, N. H, 
November 16, 1912. He graduated from 
Exeter Academy in 1929, and from Dartmouth 
College in 1933. He is registered in Massa- 
chusetts both as a Land Surveyor and as a Pro- 
fessional Engineer and practices as a consult- 
ant-associate with the firm of Gordon E. Ains- 
worth and Associates, Deerfield, Mass. He has 
also been a Master in Mathematics at Deerfield 
Academy since 1933. Mr. Bill has been a Di- 
rector of the Massachusetts Association of Land 
Surveyors and Civil Engineers, Inc., since its in- 
ception; is a Past President and presently a 
Director of the Connecticut Valley Association 
of Land Surveyors and Civil Engineers; and is 
a member of the Massachusetts Society of Pro- 
He has served the ACSM 
for three years as Chairman of the Property 
Surveys Division and is at present a member 
of the Executive Committee of PSD and Chair. 
man of the Education for the Land Surveying 
Profession Committee of the PSD. 


fessional Engineers. 


FRANK A. CLEMENS 

Frank A. Clemens attended the University of 
Michigan (civil engineering) through 1934; 
served with the Corps of Engineers, U. S. Army, 
in 1935; was with the Soil Conservaiton Serv- 
ice, 1935-1942; and in 1942 entered upon his 
career with the Aeronautical Chart and Infor- 
mation Center, becoming Chief, Cartography 
Division, Production and Distribution Plant, in 
1946, and Assistant Chief, Production and Dis- 
tribution Plant, ACIC, in 1958. 

Mr. Clemens has been influential in estab- 
lishing professional cartographic standards at 
ACIC and pioneered the concept of college re- 
cruitment and the development of the Cartog- 
rapher Training School. He was also person- 
ally responsible for the establishment of the 
St. Louis Section, ACSM, and was unanimous! 
elected as the first Chairman of that Section. 
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He was a member of a committee which was 
responsible for bringing about a major recr- 
ganization of all production elements of the 
CIC. 

In addition to his membership in the ACSM, 
Mr. Clemens is a member of the American So- 
ciety of Photogrammetry and the Institute of 
Navigation. He is now President of the St. 
Louis Section of the Institute of Navigation. 


GRANVILLE K. EMMINIZER 


Born in Crisfield, Maryland, Granville K. 
Emminizer resides in Ellicott City, Maryland, 
near Baltimore. Educated in civil engineering 
at Johns Hopkins University, he has been with 
the U. S. Coast and Geodetic Survey since leav- 
ing school in 1934. His experience includes 
hydrographic surveying and charting, with serv- 
ice at sea and in the office. In 1949-1950 he 
served as adviser to the Philippine Government 
then activating the Philippine Coast and Geo- 
detic Survey. Since 1951 he has been Assistant 
Chief of the Aeronautical Charts Branch of the 
Division of Charts of the U. S. Coast and Geo- 
detic Survey. His activities in the ACSM in- 
clude: active interest in the Cartography Divi- 
sion, in which he has held several offices, 
including the chairmanship in 1958 and 1959; 
the chairmanship of the Program Committee 
for the 20th Annual Meeting of the ACSM; 
and he is currently the Assistant Director of 
the 1961 ASP-ACSM Convention. 


CLIFFORD A. THORPE, JR. 


Clifford A. Thorpe, Jr., graduated in engi- 
neering from Georgia Institute of Technology 
and also from Atlanta Law School. In 1940 he 
was Superintendent of the H. B. Nelson Con- 
struction Company engaged in locating and con- 
structing transmission lines on the Santee-Cooper 
Project. A member of the 1942 class of the 
U. S. Coast Guard Academy of New London, 
Conn., he was made commanding Officer of the 
Wailupe Training Station at Honolulu, where 
he served three years. 

Returning to the United States in 1946, he 
served with the Air Sea Rescue Board in the 
Airborne Equipment Section, Engineering and 
Development, U. S. Coast Guard. Leaving the 
Service for civilian life, he was for several years 
associated with C. L. Berger & Sons, engineer- 
ing and surveying instrument makers of Boston. 
He presently is President of Thorpe-Smith In- 
corporated, an engineering and surveying in- 
strument firm formed in 1954 in Falls Church, 
Va. 

(Continued on page 540) 


Personals 


Dr. Edward P. Espenshade, Jr., Chairman, 
Department of Geography, Northwestern Uni- 
versity, has been appointed Chairman, Division 
of Earth Sciences, National Academy of Sci- 
ences-National Research Council. 


James E. King, Chief, Property Line Branch, 
Division of Engineering, Forest Service, U. S. 
Department of Agriculture, retired from the 
Forest Service on October 5, 1960. 


Dr. Ivan I. Mueller was appointed Assistant 
Professor of Geodesy at The Ohio State Uni- 
versity October 1, 1960, and is teaching Physi- 
cal Geography, Celestial Methods in Geodesy, 
and Geodetic Astronomy. He is also a Re- 
search Associate at the Institute of Geodesy, 
Photogrammetry, and Cartography at The 
Ohio State University. 


George D. Whitmore, Chief Topographic En- 
gineer, U. S. Geological Survey, and Past Presi- 
dent of the American Congress on Surveying 
and Mapping, was elected 
a member of the seven- 
man Council, which gov- 
erns the International So- 
ciety of Photogrammetry, 
at the recent Ninth Inter- 
national Congress on Pho- 
togrammetry, in London. 

Mr. Whitmore has had 
much experience with in- 
organizations 
active in the field of sur- 
veying and mapping. 


ternational 





He is also at the present 
time Chairman of the Committee on Topo- 
graphic Maps and Aerophotogrammetry under 
the Commission on Cartography of the Pan 
American Institute of Geography and History 
(PAIGH), and U.S.A. member of the Working 
Group on Cartography, Special Committee on 
Antarctic Research (SCAR), International 
Council of Scientific Unions. 


Charles A. Whitten, Coast and Geodetic Sur- 
vey, and Chairman, Publications Committee, 
ACSM, was elected President, and Frank L. 
Culley, Army Map Service, was elected Assistant 
Secretary of the International Association of 
Geodesy at the XII General Assembly of the 
International Union of Geodesy and Geophysics, 
held in Helsinki, July 26—August 6, 1960. Don- 
ald A. Rice, Coast and Geodetic Survey, was 
elected President of Section IV—Gravimetry— 
of the International Association of Geodesy. 
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The Forest Service of the U. S. Department 
of Agriculture has appointed Sam K. Green- 
wood to fill the position of Chief, Property Line 
Branch, Forest Service, Division of Engineering, 
succeeding J. E. King just retired. Mr. Green- 
wood transfers from Region 4, Ogden, Utah, 
where he was Chief, Transportation System 
Section in the Division of Engineering of that 
Regional Office. 


Professor Arthur J. McNair of Cornell Uni- 
versity attended the meetings of the Interna- 
tional Society of Photogrammetry in London 
in September. 


Robert G. Roff received special mention in 
the Southern California Section’s Newsletter for 
bringing in a record number of new members 
“by just plain hard work.” 


Chairman James R. Finley of the Southern 
California Section, ACSM, now has a new ad- 
dress—Amco Engineers, 8640 W. Third St., Los 
Angeles 48, Calif.—but please still use the ad- 
dress given in the “Congress Directory” for 
mail intended for the Southern California Sec- 
tion—Chairman and/or Secretary. 

G. C. Tewinkel, Division of Photogrammetry, 
U. S. Coast and Geodetic Survey, has returned 
to the Massachusetts Institute of Technology, 
for graduate study in civil engineering. 





« 
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Gene Harris 


I was six feet tall until I started working for 
a surveyor. 





SURVEYING AND MAPPING 


* 
THE BRUNTON 
POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 234 x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 


ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within 1°. 


IT’S MADE TO LAST A LIFETIME 


“Over 60,000 Brunton Transits since 1896" 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


Wn. AINSWORTH & SONS, Inc. 


2151 LAWRENCE ST. + DENVER 5, COLORADO 
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NEW MEMBERS 


ADDINGTON, William H., 670 W. 
Rialto, Calif. 
C. E. 

ALLEN, James T., 1920 E. Almeria St., Phoenix, 
Ariz.—Transitman, Arizona Public Service Co. 

AMES, Ernest F., 1613 Marengo Drive, Mobile, Ala. 

Chief of Party, Palmer & Baker Engineers, Inc. 

APPLING, N. M., 1700 First Ave., Jasper, Ala.-—N. 
M. Appling Engineering Co. 

ARANHA, Norman F., P. O. Box 1219, Nassau, N. I’.. 
Bahamas—-Surveyor and Builder, Aranha & Chee 
A-Tow, Ltd. 


McKinley St., 
Engineering Aid, J. F. Davidson, 





BARBOUR, Edward, 219 S. Main St., New City, N. 
Y.—Land Surveyor, Barbour and Jost, Surveyors 

BARKER, Phillip, Route 3, Box 725, Escondido, 
Calif. 

BARNES, Sammy J., 3971 Canterbury Rd., River- 
side, Calif.—Surveyor, J. F. Davidson, C. E 

BATCHELOR, W. P., 
troit 28, Mich. 
troit 

BATEMAN, John M., 404 E. Main St., Henderson, 
Texas—Civil Engineer, Bateman & Perkins, En 
gineers 

BEAUDRIE, Thomas A., 225 W. Lake St., Alpena, 
Mich.—Engineer, Michigan State Highway Dept. 

BECKMAN, Mrs. Natalie S., 628 W. 6th St., Los 
Angeles 17, Calif.—-Geological Draftsman, Capital 
Co. 

BEDSOLE, W. L., 2752 Springhill Ave., Mobile, Al 

Land Surveyor, Bedsole Surveying Co. 

BLAIR, Charles T., 111 Rollins Rd., Millbrae, Calif 
—Vice President, Wilsey, Ham & Blair, Engineers 
and Planners 

BOISSEAU, Robert A., 539 Barkley Drive, Fairfax, 
Va.— Cartographic Technician, U. 8. G. 8S. 

BOWMAN, A. K., 172 Alessandra St., San Clemente, 
Calif. 

BRACKETT, Anthony, 1269 N. Vermont Ave., Los 
Angeles 29, Calif. 

BRIGGS, F. W., Drawer 1267, Continental Oil Co.., 
Ponea City, Okla. —Surveyor 

BROADHEAD, N. R., 2417 14th St., Tuscaloosa, Ala. 
—Forest Engineer, Gulf States Paper Corp. 

BROOKS, William L., Jr., 514 Park Ave., 
ville, Ala.—Surveyor, Alabama Power Co. 

BROWN, A. Curtis, 2209 S. Cannon Blvd., Kannapo 
lis, N. C.-Land Surveyor 

BROWN, B. Rust, Bell City, Mo.—Land Surveyor 

BROWN, R. M., P. O. Box 18, Midland City, Ala. 
County Engineer 

BRUNING, Harold R., Route 1, 
Land Surveyor and Forester 

BUCK, Gilbert D., 5647 Adobe Rd., 
Palms, Calif.—Land Surveyor 

BUCKLEY, M. G., 500 City Hall, Birmingham 3, Ala. 
—Division Engineer, City of Birmingham 

BURGH, Robert F., 1522 E. Copper St., Tucson, Ariz. 

—Cartographer 

BURKS, William F., 2245 S. Knox Court, Denver 19, 
Colo.—( ‘artographic Aid, U. 8. G. 8. 

CARMAN, Thomas W., 2141 E. Indian School Rd., 
Phoenix, Ariz.—Chief Draftsman, Desert Sun En 
gineering Corp. 

CAYCE, Thomas W., 1109 N. ha ge and St., 
10, Va. Cartographer, U. 8. G. 8. 

CHAZEN, Milton, 9 Cannon a. Sacatninsids N. ¥. 
-Consulting Engineer 

CHIN, Gregory, P. O. Box 606, Jesselton, 
Borneo 

CHIPKA, Walter C. 2625 SW 79th Court, Miami 55, 
Fla.—Cartographer, Continental Oil Co. 

CHURCH, James A. H., Route 3, Lawrencetown, 


Nova Scotia, Canada—lInstructor, Nova Scotia 
Land Survey Institute 


18652 Fitzpatrick Court, De 
Municipal Engineer, City of De 


Jackson- 





Beulah, Mich. 


Twentynine 


Arlington 


North 


5 


COISCOU, Rafael Sanchez, Calle Juan Bautista 
Vicini 102, Ciudad Trujillo, Republica Dominicana 
Surveyor, Instituto Cartografico Universitario 
COKER, Rowland Oluwole, Ministry of Lands and 
Labor, Ibadan, Nigeria 
COLE, Harry E., 145 Meriden Ave., 
Conn.—Land Surveyor 
CONSTANTINE, G. L., Box 117, Pontiac Rd., Lafay- 
ette, La.—Chief Inspector, Domingue, Schoefller 
& Szabo, Consulting Engineers 
COOK, J. W., P. O. Box 215, Bagdad, Fla.—Surveyor 
CORCORAN, John S., 114 Broad View Drive, Eu- 
faula, Ala.—Corps of Engineers, U. S. Army 
COTTON, Henry C., P. O. Box 63, Granby, Conn.— 
Consultant, Henry C. Cotton Engineering Services 
COXON, Vincent L., 931 6th Ave., San Manuel, Ariz. 
Field Engineer, San Manuel Copper Corp. 
CROWHE, L. Dale, c/o Warren & Van Praag, Inc., 252 
S. Park St., Deeatur, Ill.—Land Surveyor 
DAVIS, John W., La Jolla, 
Calif. 
DAVIS, Richard C., 724 G St., Juneau, Alaska 
DAVIS, Samuel A., 209-A Entwistle St., China Lake, 
Calif.—Civil FP U. S. Navy 
De BRUIN, Albert J., 2045 Hempstead Turnpike, 
East Meadow, N. Y. 
DERRICKSON, Howard F., P. O. Box 57, Texas City, 
Texas—Cartographic Survey Aid, U. 8. C. & G. 8. 
DIC eee. Charles D., 45 Second St., 
N. Land Surveyor 
DOMINGUE, Prof. Emery, 126 E. Beverly Drive, 
Lafayette, La.—Partner, Domingue Schoeffler & 
Szabo, Consulting Engineers 
DRISCOLL, Lester R., 170 W. Washington St., Chi- 
eago, Ill.—Office Manager, Society of Professional 
Land Surveyors, Inc. 
DUNCAN, Argel I., Building 25, Denver Federal 
Center Denver 15, Colo.—Cartographer, U. S. G. 8. 
EIMSTAD, William A., 2865 High St., Eugene, Oreg. 
Surveyor, Eimsiad & Associates 
ELDER, Edward Ross, 530 Jefferson St., NE, Room 
208, Albuquerque, N. Mex. Instrumentman- 
Draftsman, Elder Co. 
EVANS, L. Alan, 4200 Elsrode Ave.., 
Md.—-Surveyor 


FAGERSTROM, L. E., P. O. Box 203, Theodore, Ala. 
Owner, L. E. Fagerstrom and Co. 

FEHRMAN, Darwin V., P. O. Box 72, Savannah, 
Mo.—Superintendent, Runquist Construction Co. 

FOSTER, Earl C., 615 W. Yos. St., Madera, Calif. 
Chief of Party, Eugene L. Foster 

FRANTZ, William E., 1311 Dewey Ave., Williams- 
port, Pa.—Engineer, Berger Associates, Inc. 

FULTON, John H., 219 W. Ruth Ave., Phoenix, Ariz. 

Transitman, Arizona Public Service Co 

GARDNER, Everett O., 78 Windsor Ave., 
Conn.—Land Surveyor 

GIBSON, C. A. Neal, Jr., 2472 Commercial Park 
Drive, Mobile, Ala.—Surveyor, Haidt and Alex- 
ander, Inc., 

GODDARD, Terence J. W., 347 MelIntyre St., East, 
North Bay, Ontario, Canada—Engineering Super- 
visor, Department of Highways, Ontario 

GRAVENSTEIN, Philip C., 823 Wayne St., 
Kans.—Field Survey Supervisor 

GREGORY, Arthur Van Ness, 659 Birch Drive, 
Euclid 32, Ohio—Engineer, Cleveland Metropoli- 
tan Park District 

GRIFFITHS, Donald L., 9907 Nadine St., 
City, Calif. 

GUILE, Charles W., Elmira, Oreg. 
County Highway Dept. 


Southington, 


7172 Country Club Drive, 


Malone, 





Baltimore 14, 


Rockville, 


Topeka, 


Temple 
Engineer, Lane 


HAAK, Frederick M., Route 1, St. Johnsville, N. Y. 

-Land Surveyor, New York Conservation Dept. 

HALL, John H. P., Puget Sound Title Insurance Co., 
705 Third Ave., Seattle 4, Wash. 


7 
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HAMPTON, A. Lee, Jr., P. O. 
Maine—Surveyor 

HARMS, John E., Jr., 8 Crain Highway, N. W., Glen 
Burnie, Md.—John E. Harms, Jr. and Associates 

H ABTS TT, Charles E., Route 1, Box 142, Melrose, 

. Y.—Surveyor, Melrose Forest Products 

HE cma Donald J., 4151 W. Wilcox St., Chicago 24, 
11l.—-I nstrume ntman, James, Schaffer & Schim- 
ming, Surveyors and Engineers 

HETRICK, H. L., 3935 Wayne 
Calif. 

HIGASHINO, Shigeru, 609-610 
S. King St., Honolulu 13, 
Wright, Harve ay & Wright 

HOUSE, H. H., 36 Vine St., 
Construction Engineer 

JACOBSON, Robert E., 1008 Link Lane, 

Calif.—Chief of Party, 


Sox 47, Bridgton, 


Court, Riverside, 


Trusteo Bldg., 250 
Hawaii——-Surveyor, 


sirmingham 13, Ala.- 


Santa Rosa, 
Photo Map Survey Co. 


JESCHKE, Curt A. H., 2415 Maryland Ave., Balti 
more 18, Md.—Partner, Purdum & Jeschke 

JORDAN, John T., Drawer 69, Kingman, Ariz. 
Surveyor and Engineer 

KENNEDY, Emmet J., 1016 Wenonah Ave., Oak 
Park, lll.—Land Surveyor 

KINZEL, Chris D., 2504 8S. Maple St., Fresno 25, 
Calif.—Student, Fresno State College 

KIZZIAH, James D., 3028 4th Court East, Tusca- 
loosa, Ala.—Chief of Party, Gulf States Paper 
Corp. 

KLING, Billy J., 309 Pershing St., College Station, 


Texas—Chief, Surveying Division, Spencer J. 


Buchanan & Associates, Inc. 

KNUDSEN, Dennis A., 2536 Valleybrook St., To 
peka, Kans.—Chief of Party, Kramer & Co. 

LAGEMAN, Thomas K., 1608 Homestead Rd., Ver 
ona, Pa.—Geologist 

LAMB, Richard D., 618 Fairview St., Canon City, 
Colo.—City Engineer 

LATIMER, Richard B., 17008 Harvard Blvd., Gar 


dena, Calif 
LEAF, Douglass, Jr., 84 Cooper St., Brooklyn 7, 
N. Y.—Executive Secretary, Brandis & Sons, Inc. 
LEONARD, Leo, Jr., 49 Wall St., Norwalk, Conn.- 
Civil Engineer and Land Surveyor 


aS HT, Clinton G., Jr., 3007 Crest Ave., Cheverly, 
Md.—Partner, Parkway Surveys 

LILES, Mrs. Beatrice H., 513 Arvin St., Bakersfield, 
Calif.—Draftsman, Standard Oil Co. 

LOVEJOY, Eric L, 1384 E. Walnut St., Pasadena, 
Calif surveyor, Horizon Surveys 

LUDLOW, James H., 3501 St. Paul St., Baltimore 
18, Md.—Engineer and Surveyor, James H. Lud 
low Associates, Inc. 

MACHEN, W. Stanley, 4328 Farragut St., Hyatts 
ville, Md.—Land Surveyor 

MANCUSO, Thomas L., Keuffel & Esser Co., Adams 


and Third Sts., obohen, N. J.—Product Manager 

MARINO, Richard A., 2 E. Ist St., Monroe, Mich. 
Civil Engineer, Monroe County Surveying & En- 
gineering Co. 

MARTIN, Alfred Wayne, 7510 Bintliff Drive, Hous- 
ton 36, Texas 

McALLISTER, John, Jr., Park & Gayley St., Media, 


Pa.—Draftsman, A. W. Martin Associates 
McKEON, James R., Pine Road Mounted Route, 
Holly Springs, Pa.—Civil Engineer, 
neering Corp. 
MEADOWS, James E., 534 10th Court West, 
mingham, Ala.—Design Draftsman, 
Coal & Iron Division, U. 8. Steel Corp. 


Mt. 
Capitol Engi- 


Bir 
Tennessee 


MEIER, Clemens J., 1587 King Ave., Columbus 12, 
Ohio 

MILES, R. Vance, Jr., Gulf States Paper Corpora- 
tion, Tuscaloosa, Ala.—-Surveyor and Forester 


MONTGOMERY, 
lington, Va 
MOORD, Joseph C., 
9, Ohio—Surveyor, 
ing Co. 


Robert, Jr., 5100 N. 
Civil Engineer, U. 8. G 
4581 Broadview Rd., 
Cleveland Electric 


10th St., Ar- 
. 8 


Cleveland 
Illuminat- 
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MORAN, Peter R., 9400 Kendale Rd., Bethesda, Md 
—Land Surveyor, Shepherd & Worthington, Ine, 

MORRELL, G. Oliver, Route 1, Box 118, Marion 
Station, Md.—Land Surveyor 

NAKAHARA, Tadashi, 609-610 
S. King St., Honolulu 13, 
Wright, Harvey & Wright 

NEVELLS, George R., 19 S. 7th 
Surveyor 

NOVAK, George T., P. O. Box 613, Curundu, 
Zone—Inter American Geodetic Survey 

NUCKLES, Richard C., 4022 Garden 
Riverside, Calif.-Engineering Aid, J. 
GK & 


Trustco Bidg., 250 
Ha waii—sSurveyor, 


Sts Perkasie, Pa.- 
Canal 


Home Court, 
F. Davidson, 


O'CONNOR, Terrance J., 1145 Helois St., 
La.— Draftsman, Union Oil, California 
O’MARA, William E., 7 Hyatt St., Staten Island 1 

N. Y¥.—Land Surveyor 
ORTH, Donald Jos., 2000 N. Upton St., 
Va.—Cartographer, U. 8. G. S 


PAYNE, Morris B., 231 State St., 


Metairie 


Arlington, 


New London, 


Conn Engineer and Land Surveyor, Payne and 
Neilan, Architects and Engineers 
PEPWORTH, Harold Robert, 3332 N. E. 73rd Ave, 


Portiand, -Instructor, Oregon 


Institute 
PHILLIPS, Ernest A., 302 Brook St., 
Conn.—Chief of Party, P. W. 
ates 
PINNICK, Robert 
Ohio—Surveyor 
PLATTE, Joseph §., 


Oreg. Polytechnic 
Forestville, 
Genovese & Associ- 
B., 588 Harding Rd., Zanesville 
Aeronautical Chart and Infor- 
mation Center, 2nd and Arsenal Sts., St. Louis 18, 
Mo.—Physical Science Project Officer 
POPELKA, Martin F., Jr., Space Technology Lab- 
oratories, P. O. Box 95001, Los Angeles 45, Calif 
PRESTON, Robert, 2050 Rincon Ave., Riverside 
Calif.—Chainman, J. F. Davidson, C. EB. 
PRICE, George F., 107 Monroe St., Eugene, Oreg.- 
Engineer, Lane County Highway Dept. 
PULIDO, Ricardo, Carrera 24 No. 9-43, 
D. E., Colombia, S. A. 
PUTNAM, H. Gordon, Warren Wilson College, Swan 
nanoa, N. C.—Construction Engineer and Instrue 
tor 


RAINEY, H. Bruce, 
Chief of Party, 
tect 

RAMEY, Everett H., 808 Terrace Drive, 
Va.—Cartographer, U. 8S. C. & G. S. 

RAMIREZ, elmo Gonzales, Transversal 22 #87-78, 
Bogota, D. Colombia, S. A.—Construction En- 
gineer and Fires sntral Hipote- 
cario 

REDNISS, 


Bogota 





811 S. Court St., Marion, Ill- 
Southern Illinois University Archi- 


Annandale 


Surveyor, Banco Ce 


Robert L., 53 Maitland Rd., Stamford, 


Conn.—Manager, The Harold A. Parsons Co. 

RIPA, sowe Carl, 184 §S. Livingston Ave., Livings- 
o— N. J.—President, Louis C. Ripa & Associates, 
td. 

ROOME, Wm. H., P. O. Box 1261, Alice, Texas— 
Surveyor, Roome & Hargrove 

ROPER, D. R., 1564 Huntoon St., Oroville, Calif.— 
Civil Engineer 

ROWE, Robert S., Vanderbilt University, Nashville 
Tenn.—Dean of Engineering ’ 

RUFF, Charles W., Courthouse, St. Charles, Mo.— 


County Surveyor 


RUSSELL, T. M., Jr., P. O. Box 85, North Branford, 
Conn.—Engineering Consultant 
SAPP, Leslie W., 236 N. Holland St., Crestview, Fila. 


Chief, Survey 
SCHECTER, 
Arlington, 


Section, Vitro Weapons Service 
1800 S. George Mason Drive, 
Surveyor 


Sidney, 
Va.- 


SCHEXNAIDER, Joseph E., P. O. Box 632, Abbe 
ville, La.—Computer-Draftsman, Noy O. Lewis, 
Surveyor 

sc Oe FFLER, Prof. Alfred W., P. O. Box 63, 

I., Lafayette, La.—Partner, Domingue, 


Se hoe afile r & Szabo 
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NEW MEMBERS 


SCHUMAKER, Robert G., 2833 Verna Way, Sacra 
mento 21, Calif.—Civil Engineer, U. 8. G. 8. 

SEIDEL, Charles H., 813 Madison Ave., 
Pa.—Surveyor and Engineer 

SELLERS, Eugene M., 100 Ophelia Lane, Lafayette, 
La—Chief Engineer, Domingue, Schoeffler & 
Szabo, Consulting Engineres 

SESSIONS, Lewe, 70 Sunset Drive, Anniston, Ala 
Civil Engineer and Surveyor 

SEYMOUR, Rule O., 4742 W. 17th Terrace, Topeka, 
Kans.—Engineering Aide 

SHEPHERD, Edwin J., Jr., 8226 Fenton St., Silver 


Reading, 


Spring, Md.—Partner, Shepherd & Worthington, 
Ine. 

SHERMAN, Howard L., Quick City Rural Station, 
Blairstown, Mo. 

SHREVE, Charles B., 479 Dranesville Rd., Hern- 


don, Va.—Surveyor 
SIVER, Cecil G., U. 8. Coast and Geodetic Survey, 
102 W. Olney Rd., Norfolk 10, Va.—Engineer 
SKINNON, John F., 28 Barry Ave., Meriden, Conn. 
—Civil Engineer, Connecticut State Highway Dept. 
SZABO, Prof. A. J., P. O. Box 523, 8S. L. L. Station, 
Lafayette, La.—Partner, Domingue, Schoeffler & 
Szabo 


TAYLOR, Robert L., P. O. Box 599, Fairfield, Ala. 
Engineer, Tennessee Coal & Iron Division, U. 8 
Steel Corp. 

TERREBONNE, Edward James, Jr., 727 W. Me- 
Kinley St., Baton Rouge 2, La.—Land Surveyor, 
George Covert & Associates, Consulting Engineers 
THOMPSON, Lane S., P. O. Box 261, College, Alaska 

Field Surveyor, Alcan Pacific Co. 

THYREGOD, Carl A., 2810 Van Marter Drive, 






King- 


man, Ariz.—Civil Engineer 

GEOGRAPHICAL DISTRIBUTION 
Alabama 16 Hawaii 2 
Alaska 3 Illinois 5 
Arizona 9 Kansas é 
California 24 Louisiana 9 
Colorado 3 Maine 1 
Connecticut ¢ Maryland 12 
District of Columbia 1 Michigan 4 
Florida 3 Missouri 5 


Ottawa’s Basement Shown by City 


A geological map of the city of Ottawa of 
much interest to both industrial and private in- 
terests has been issued by the Geological Survey 
of Canada. It is Map 39-1959, Drift-Thickness 
Contours, City of Ottawa. 

This map, at a 1:14,400, shows 
depths through the overburden to bedrock 
throughout the city—information which will be 


scale of 


TIDWELL, Otto W., 


TORBERT, Grover B., U. 


529 


624 Melanie Ave., Metairie, La. 
Civil Engineer, Corps of Engineers, U. 8S. Army 
(Ret. ) 
S. Bureau Land Manage- 
ment, Anchorage, Alaska—Sur- 
veyor 


550 Cordova St., 
VAALER, Adrian W., 2610 Baker St., Eugene, Oreg. 
Adrian W. Vaaler & Associates 

VASSIL, Romulus A., 1700 Taylor Ave., 
Winnipeg, Manitoba, Canada—Land 
Underwood, McLellan & Associates 

WARREN, Clinton, 1439 E. Culver St., 
Ariz.—Field Engineer, City of Phoenix 

WEISENBACHER, Karl, 107 Lawrence Ave., Smith- 
town, N. Y Land Surveyor 

WILLETT, Lt. Comdr. Charles F., U 
graphic Office, Suitland, Md. 

WILLIAMS, L. E., Room 6242, GSA Bldg., 19th and 
E Sts., N.W., Washington 25, D. C.—Training 
Officer, U. 8S. G. 8. 

WOHL, Stanley, 7 Hyatt St., Staten Island 1, N. Y. 

Engineer P 

WORTHINGTON, Jack P., Jr., 8226 Fenton St., Sil- 
ver Spring, Md.—Land Surveyor, President Shep- 
herd & Worthington, Inc. 

WORTHINGTON, William L., 3511 Farthing Drive, 
Silver Spring, Md.—Treasurer, Shepherd & Worth- 
ington, Inc., Land Surveyors 


Apt. 23, 
Surveyor, 


Phoenix, 


. 8. Navy Hydro- 


WRIGHT, Charles L., 22625 Decoro Drive, Saugus, 


Calif.—Chief of Party, Los Angeles County En- 
gineer 
WYMER, James L., c/o Geodetic Section, Ordnance 
Test Activity, Yuma Test Station, Ariz.—Civil 
Engineer 
OF NEW MEMBERS LISTED ABOVE 
New Jersey 2 Tennessee 1 
New Mexico 1 Texas 5 
New York 10 Virginia 8 
North Carolina 2 Washington 1 
Ohio 4 U. S. Possessions 1 
Oklahoma 1 Total 156 
Oregon 5 Foreign 9 
Pennsylvania 6 Total {65 


Map 


of use to construction engineers, well drillers, 
The first 


of its kind for any Canadian city, the map may 


town planners, and property owners. 


be obiained from the Director, Geological Sur- 
vey of Canada, Department of Mines and Tech- 
nical Surveys, 601 Booth Street, Ottawa, Can- 


ada, at 25 cents per copy. 


“Watching America Grow” 


It is significant, we think, that United States 
Steel, in launching its “Watching America Grow 
with Lowell Thomas” public relations adver- 
tising campaign in the Nation’s newspapers and 
on television and radio, has selected a picture 
of a surveyor sighting through a transit to a rod 
to illustrate one of the examples of growth and 
progress shown in the full-page newspaper ad- 


the $22 million test tube—as 
Alcoa describes its new research center soon to 


be built at New Kensington, Pa. 


vertisement 


The recognition that surveys and maps are 
essential to, and do precede, national growth 
and development is welcome and very gratifying 
indeed. 


W. S. Dix 
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Honolulu Magnetic and Seismological Observatory Dedicated 


The Honolulu Magnetic and Seismological 
Observatory recently constructed at Ewa Beach, 
Island of Oahu, Hawaii, was dedicated Thurs- 
day, June 23, 1960. 

The Governor of Hawaii, the Honorable Wil- 
liam Francis Quinn, presented the principal ad- 
dress to commemorate this historic occasion. 
He joined with Rear Admiral H. Arnold Karo, 
Director of the U. S. Coast and Geodetic Sur- 
vey and President of the American Congress on 
Surveying and Mapping, in dedicating this com- 
pletely new and modern installation to man’s 
never-ending search for scientific information 
concerning our earth and the space surrounding 
it. 

The new observatory will serve as the Bu- 
reau’s principal geomagnetic station in the Pa- 
cific, and will be a vital link in the Survey’s vast 
program of locating earthquakes throughout the 
world. It will continue to function as the nerve 
center of the extremely important Seismic Sea 
Wave Warning System in the Pacific. 

The 175-acre tract of coral land on which the 
observatory is located was made available to 
the Coast and Geodetic Survey by transfer from 
the Navy in 1958. It is situated on the north 
side of Ft. Weaver Road at Ewa Beach, Oahu, 
Hawaii, some 20 miles by paved highway from 
downtown Honolulu, and near Barbers Point 
Naval Air Station. 

The entire construction program was carried 
out through the cooperation and assistance of 
the Public Works Officer of the 14th Naval Dis- 
trict. Design and architectural work was done 
by Rothwell and Lester of Honolulu, and Fisher 
Construction Company of Honolulu was the 
builder. All buildings are one-story structures 
and are made almost entirely of natural coral 
concrete block. The four dwellings and six of 
the observatory buildings are typical of Ha- 
waiian construction, characterized by low gable- 
type roofs with extended overhanging eaves. 
The seventh observatory building is a heavily 
reinforced concrete vault completely covered 
with crushed coral backfill. This structure will 
house delicate seismographs capable of record- 
ing earth tremors anywhere in the world. 

Three of the buildings to be used for geo- 
magnetic had to 
entirely from nonmagnetic and nonferrous ma- 
terials to prevent interference with the observa- 
tions. These buildings are heavily insulated 
with spun glass to provide as nearly constant 
temperatures as possible in the recording rooms. 
The building contractor encountered 


observations be constructed 


many 


problems in obtaining completely nonmagnetic 
hardware, especially for the heavy refrigerator- 
type doors and parts in these unusual structures, 
Upon completion of construction the buildings 
were thoroughly checked by scanning floors, 
walls, piers, etc. with a very sensitive magnetic 
detecting device to make certain that no mag- 
netic materials were present. 

Technical personnel assigned to the observa- 
tory are required to live in quarters provided 
for them on the grounds of the station, so that 
the Seismic Sea Wave Warning System can be 
Hours of duty 
and personal leave schedules must be arranged 
Evidence of the 
critical need for such a service was vividly dem- 
onstrated only a few months ago when warning 


maintained on a 24-hour basis. 


to meet this responsibility. 


was given of an approaching wave well in ad- 
vance of the estimated time of arrival. It is 
that the death toll in this instance 
would have been enormous if no warning had 
been given in time for people living in vulner- 
able areas of the Islands to reach safety. 

Scientists at the Honolulu Observatory are 
alerted by flashing lights and sounding bells 
when an earthquake is being recorded. They 
immediately go into action to determine the 
possibility of a seismic sea wave resulting from 
the earthquake. Their decision cannot be made 
from the information recorded at Honolulu 
alone, but vital data from many other seis- 
mograph stations and tide stations are supplied 
on a high priority basis to the Honolulu nerve 
center before an alert or warning is issued. Full 
responsibility for coordinating this important 
program rests completely on the staff of the 
Honolulu Observatory. 

This newly relocated observatory is one of 
ten such facilities operated by the Coast and 
Others are located at Col- 
lege, Sitka and Barrow, Alaska; Tucson, Ar- 
zona; Fredericksburg, Virginia; San Juan, 
Puerto Rico; Guam, Mariana Islands; South 
Collectively 


apparent 


Geodetic Survey. 


Pole and Byrd Station, Antarctica. 
these observatories obtain vital information con- 
cerning the ever changing condition of the 
earth’s magnetic field for the millions of nauti- 
cal and aeronautical charts published each yeat 
by the Bureau, as well as for use by scientific 
research organizations, oil and metal prospec: 
The seismological programs 
furnish extremely valuable information concer- 
and seismology 
which is widely used by scientists and engineers. 


tors, and others. 


ing earthquake engineering 
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P. Monte Marker 


P. Monte Marker was officially welcomed 
to the fold of the California Council of Civil 
Engineers and Land Surveyors at a recent meet- 
ing of the Board of Directors of that organiza- 
tion. He is the simplification of an idea used 
by the Council to remind everyone connected 
with engineering, surveying, and construction 
to “Watch that Marker.” 

Walter J. Hanna, Jr., recognized by many 
engineers as the author of California legislation 
designed to protect property markers and insure 
their replacement, has this to say about P. 
Monte and that for which he stands: “We are 
constantly reminding our members and others 
in these fields to replace markers which are ac- 
cidentally destroyed or removed for any cause. 
If it is impossible to replace a marker, we rec- 
ommend that reference points be set up and 
precautions taken to remember that the corner 
is where the surveyor puts it and not where he 
says he put it. We hope P. Monte Marker 
will be a pleasant reminder to contractors and 
directors of city, county, and State public works 
departments that they have a responsibility to 
quickly and accurately 
property 


re-establish boundary 
their original positions. 
Federal and State laws provide for fine and im- 
prisonment for wilfully cutting down witness 
trees, or wilfully defacing, changing, or removing 
any monument or bench mark of any Govern- 
ment survey.” 


markers in 


P. Monte Marker may be seen in the ac- 
companying illustration. He is the brainchild 
of William A. White, Executive Director, Cali- 


Dependent Corner 
See 


pages 


Starting in 1948, the U. 
Agriculture, 


S. Department of 
Forest Service, has conducted a 
series of tests and experimental surveys to de- 
velop photogrammetric procedures for execu- 
The culmination of 
this research is the completion of the coopera- 
tive Dependent Corner Restoration Survey of 
Township 36 North, Range 9 West, Fifth Prin- 
cipal Meridian, in the Mark Twain National 
Forest in Phelps County, Missouri. It is the 
first photogrammetric cadastral survey that is 
known to have been completed and recorded 


tion of cadastral surveys.! 


g 





P Monte 
Marker 





fornia Council of Civil Engineers and Land Sur- 
veyors, and Hal Altman, Public Relations Di- 
rector of Griswold Advertising. He will be 
available for use by professional engineering or- 
ganizations wishing to broadcast the word about 
monument protection by application to the 
Council office in the Forum Building, 1107 9th 
St., Sacramento 14, California. 


Restoration Survey 


34 & 535.) 


as an official land the 


United States. 


survey anywhere in 


1King, J. E., “Photogrammetry in Cadastral 
Surveying,” Photogrammetric Engineering, June 
1957. 

Epiror’s Note: This same project was dis- 
cussed by Mr. King at the Property Surveys Di- 
vision meeting, during the 18th Annual Meeting 
of the ACSM, March 11, 1959, in his paper “The 
Wedding of Cadastral (Land) Surveys to Photo- 
grammetry (and the Future of That Marriage)” 

distributed in lithographed form at that meet- 
ing. 
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Mathematical line to establish 
subdivision corners of section 


See page 
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PRINCIPAL MERIDIAN, PHELPS COUNTY, MISSOURI 


GENERAL NOTES 


This dependent corner restoration survey of Township 36 North, Range 9 West, Fifth Principal 
Meridian, Phelps County, Missouri, was executed by the U. S. Department of Agriculture, Forest 
Service, in cooperation with Phelps County, acting through Dr. Clair V. Mann, P.E., County Sur- 
veyor. The purpose of this survey was to recover, restore, and perpetuate the section and quarter- 
section corners of the original Government survey of 1823, and to establish monuments at section 
sub-division corners as needed to define the boundaries of the national forest land in this town- 
ship. The original Government survey plat and notes, accepted April 15, 1623 by William Rector, 
Surveyor of the Lands of the United States, are now filed in the office of the Secretary of State, 
Jefferson City, Missouri. 

Pursuant to meetings with the Missouri Society of Professional Engineers and the Missouri 
Association of Registered Land Surveyors in Jefferson City on January 12, 1957, it was decided to 
use photogrammetric methods in conducting this survey. Work was started in November, 1957, and 
continued intermittently until all corners as shown hereon were monumented by June, 1959. 

Notes of the original Government survey and all subsequent surveys of record were obtained. 
An intensive search was made at each corner site to recover and evaluate evidence of previous sur- 
veys, corner markings, and land occupation lines. All property owners were invited to a 
in this search and evaluation. Where acceptable evidence was found, monuments were set 
perpetuate the corners. White painted targets were placed on or adjacent to all found corners 
and in the vicinity of where the lost corners would be when later restored. 

Second-order triangulation stations were established in and adjacent to the township by ex- 
pansion from existing stations of the U. S. Coast & Geodetic Survey, and were marked by targets. 
Aerial photographs to a scale of 1:12,000 were taken on March 16, 1958 by the U. S. Forest Service 
using a Zeiss, Model RMK 21/18, aerial camera equipped with an 8.25 inch focal length Topar lens. 
All targeted points were plainly visible on the photographs. 

Pho ammetric operations to obtain plane-coordinates of targeted points were conducted at 
the U. S. Forest Service Photogrammetric Service Center, Alexandria, Virginia, in accordance with 
procedures and data processing programs developed by that office. A Zeiss Model C-8 Steroplani- 
graph was used for aerotriangulation to expand coordinate values from the targeted triangulation 
stations to all other targeted points. The resulting coordinates were expressed as X (East-West) 
and Y (North-South, values in feet and referenced to the State of Missour2 transverse Mercator 
Plane coordinate system, central zone, 1927 North American datum, as developed by the U. S. Coast 
and Geodetic Survey. 

On test targets in Sections 15 and 22, distances determined trom photogrammetric coordinates 
were compared with distances determined by third-order ground survey method. The differences were 
from 0.0 up to 1. feet, with an average difference of 0.6 foot for the ten comparisons. 

Subsequent cadastral computations were performed by Forest Service cadastral surveyors. 
Coordinates of found corners, where offset from targets, were computed from field established true 
bearing and distance ties between the targets and the corner monuments. The coordinates of lost 
corners were then computed in mathematical proportionate relationship to the found corners. The 
differences between computed coordinates of lost corners and the photogrammetric coordinates of 
targets near them were converted to true bearings and distances for on-the-ground location of the 
lost corners. Computation of proportionate measurements were performed in accordance with the 
general rules for dependent resurveys as set forth in the Missouri State Statutes and in the U. S. 
Department of Interior 1947 Manual of Instructions for the Survey of the Public Lands of the 
United States. 

The recovered and restored corners of the Government survey of 1623 are perpetuated by 
6x6x36-inch reinforced concrete posts at the corner locations or at reference points. Section 
Sub-division corners are perpetuated by 5x5x30-inch reinforced concrete posts. Each post bears a 
circular bronze survey tablet stamped to identify the corner, the surveyor, and the year of place- 
ment. All corners are referenced by true bearing and distance to blazed bearing trees. 

All measurements and computations were made in feet and later converted to chains as show 
hereon. Becrings shown are true bearings converted from equivalent grid bearings based on the 
state plane coordinate system. Grid north for this towship is parallel to the 92° 30' meridian 
of west longitude which is the central meridian of the central zone of the system. Grid north is 
east of true north by 20 minutes of angle on the west line of this township and 2l, minutes of 
angle on the east line of the towship. Distances between offset corners along the township lines 
are shown in the individual corner descriptions supplemental to this plat. The field books des- 
eribing evidence found and action taken at each corner and a set of aerial photographs showing 
ground targets are filed in the office of the Phelps County Surveyor at Rolla, Missouri 
Computations of photogrammetric control and plane coordinates, are filed in the Regional Office, 
U. S. Forest Service, Milwaukee, Wisconsin. The aerial negatives are in the Washington, D. C. 
office of the U. S. Forest Service. 

A tabulation describing monuments and accessories for each corner shown hereon, and state 
plane coordinates for each was submitted to Phelps County for recording together with this plat. 


State of Missouri ) 


' 
= ally } ss SURVEYOR'S AFFIDAVIT 


I, Clair V. Mann, Registered Land Surveyor and County Surveyor of Phelps County, Missouri 
hereby certify that I, in joint cooperation with the U. S. Department of Agriculture, Forest 
Service, have conducted a dependent corner restoration survey of Township 36 North, Range 9 West, 
of the Fifth Principal Meridian, located in Yhelps County, Missouri. 1 have personally visited 
the sites of all corners of the original Government survey of 1623 and conducted a diligent search 
for evidence of previous surveys. At Government corners where acceptable evidence was found, I 
authorized the placement of monuments to perpetuate the corner locations. At Government comers 
where no evidence was found, I supervised placement of monuments at locations indicated by the 
U. S. Forest Servic mathematical computations. On section sub-division corners where there were 
no surveys of record, I authorized placement of monuments by the below indicated deputy surveyor. 

I have reviewed the procedure used in computation of proportionate relationship between found 
corners and the restored and established corners, and found it to be in compliance with the 
Statutes of the State of Missouri and with the general rules for the survey of the public lands. 

The plat map hereon is a true and correct representation of the notes of this survey. The 
following persons represented the U. S. Forest Service in conducting this survey: Jasper E. King, 
Engineer, Chief of Property Line Branch, U. S. Forest Service, Division of Engineering, Washington, 
D. C., provided the initial research and planning of field operations, and supervised the placement 
of targets at corner locations; Ray W. Fassett, Cartographer, U. S. Forest Service, Milwaukee, 
Wisconsin, served as project supervisor and established triangulation for horizontal control; 
Victor H. Hedman, Cadastral Surveyor, U. S. Forest Service, Milwaukee, Wisconsin, supervised cadas- 
tral computations and served as Deputy County Surveyor during the final monumentation. 









-.air V. elps County Surveyor 
Missouri Registered Land Surveyor No. LS-22 
Rolla, Missouri, 1960 
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In order to se- 
cure as great legi- 
bility as possible, 
the two halves of 
the drawing have 
been reproduced 
at slightly differ- 
ent scales. See 
page 534. 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


Name (Please type or print) 


(Send to: Chairman, Membership Committee, 
Room 430 Woodward Building, 733 15th Street, N.W., Washington 5, D. +& 























Reprints of Articles 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Without Covers 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. 24 pp. Covers* 
50 $13.50 $22.50 $34.00 $36.00 $47.50 $56.50 $11.10 
100 $14.00 $23.50 $35.50 $37.50 $49.50 $59.00 $13.40 
Add’! 100s $1.15 $200 $3.15 $3.15 $430 $5.25 $ 4.50 


* Heavy paper cover—over and above the cost of reprints without covers 
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Valleys in the Bottom of Lake Superior 


Lake Superior is the largest of the Great 
Lakes and also one of the largest expanses of 
fresh water in existence. It is characterized by 
deep water and by high and rocky shores along 
the major portion of its coast. 

Prior to 1956, the deepwater areas of the lake 
had not been sounded in sufficient detail to give 
more than a superficial idea of the configuration 
of the lake bottom. In 1956, the United States 
Lake Survey began a three year program to re- 
sound the deepwater areas of the entire lake on 
lines spaced a maximum of a mile and a half 
apart in most of the areas. Modern echo-sound- 
ing and Shoran-positioning equipment were used 
on the project. 

The results of this survey disclosed interesting 
and unique submarine features that were there- 
tofore unknown. While the westerly portion of 
the lake is somewhat uniform in depth and 
the bottom is relatively flat, depths in the 
easterly portion vary widely over short distances, 
and the bottom marked by a network of 
ridges and valleys. 


is 


Figure 1 shows the outlines of the principal 
valleys disclosed by the survey. These valleys 


are more than 700 feet deep in places and range 


DEEP VALLEYS IN LAKE SUPERIOR 
U.S. LAKE SURVEY 
SURVEY OF NORTHERN AND NORTHWESTERN LAKES 


NOTES 


| ° n 
| 4+0Cation of cross-sections shown in accompaning figures are indicated 
by corresponding numerais 


Bottom Somples were taken of locations shown by circles 


from a half mile to several miles in width. 


The 
greatest depth recorded was 1,333 feet, placing 
the lake bottom at that point about 731 feet be- 


low sea level. Depths on the adjacent ridges 
are only 565 feet on one side of the valley and 
793 on the other. 

Figures 2, 3, 4, and 5 are reproductions of 
the sounding records at four places where the 
sounding lines crossed two of the valleys. The 
partial sub-bottom profiles, Figures 2-4, are 
actually second- and third-echo recordings of 
the bottom. The positions of these cross-sec- 
tions are indicated on Figure 1 by the identify- 
ing numerals 2, 3, 4, and 5. 

Bottom samples were taken in and near one 
of the valleys. The points at which these sam- 
ples were taken are marked on Figure 1 by 
circles. The samples have been deposited with 
the Department of Geology and Geological En- 
gineering, Michigan College of Mining and 
Technology, Houghton, Michigan, for custody 
and study, and for information of other scien- 
tists having interest therein. Inquiries about 
the samples should be addressed to Dr. A. K. 
Snelgrove, Head of the Department. 
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speed 14.6 mph, 


, speed 14.6 mph, depth 
depth 1230 ft., width 2.2 miles. Lat. 47° 11’ 45” 7 


width 2.3 miles, Lat. 47 


a. 











Course 123°, speed 14.6 mph, depth 


Ficure 5. Course 267 , Speed 14.6 mph, depth 
, width 1.3 miles, Lat. 47 


1333 ft., width 0.75 mile, Lat, 46° 54’ 25” and 
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Now Hear This 


Under the direction of ACSM member David 
K. Speer, County Surveyor and Road Com- 
missioner, San Diego County, California, Cubic 
Corporation’s “Electrotape” is being used in 
the establishment of ground control for an 
aerial mapping project in that county. The 
present project is expected to cover approxi- 
mately 167,000 acres. The maps will be drawn 
1:2,400, with a 5-foot 


to a scale of contour 


interval. 


Aerial Control, Monterey Park, California, is 
using the “Electrotape” equipment in the loca- 
tion of 76 microwave stations along a 1,400-mile 
pipeline between San Francisco, California, and 
an area in British Columbia. The microwave 
control the flow of 
through the pipeline. ACSM member Albert 
V. Cocking is President of Aerial Control. 


stations will natural gas 


broken for the new Graduate 
Center of the Polytechnic Institute of Brooklyn 
at Farmingdale, Long Island, N. Y., on Sep- 
tember 20, 1960. Two buildings are planned, 
one to be completed in March 1961 and the 
other in time for fall classes in 1961. The 25- 
acre site, formerly Republic Aviation Corpora- 
tion’s Farmingdale 


Ground was 


property, was donated by 


that company. 


A new 16 mm. color-sound movie, “Airways 


to Fair Taxes,” has Leen produced by Aero 


Service Corporation. Step-by-step production 
of aerial tax maps is covered in the film, from 
aerial photography to preparation of base maps, 
microfilm deed records, property record cards, 
and final tax map compilation. Examples of 
how other groups, such as public works officials, 
traffic experts, and county engineers, can benefit 
Copies of “Air- 
are available on request. 
For more information, write Ted Kenney, Aero 
Service Corporation, 210 East Courtland Street, 
Philadelphia 20, Pa. 


rom tax maps are also cited. 


ways to Fair Taxes” 


A plat of a survey drawn by George Wash- 
ington and dated November 2, 
cently sold at auction for $2,500. 
was one made by Washington as surveyor of 
Culpeper County, Virginia, at the age of sev- 
enteen years. 


1749, was re- 
The survey 


When its cooperative program in astrogeology 
has been accepted for financing by the National 
Aeronautics and Space Administration, geolo- 
gists of the Department of the Interior are pre- 
pared to proceed with research work costing 
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upwards of $200,000 which will result in large- 
scale diagrams of specific areas of the moon, 
selected for landing sites for space vehicles by 
the NASA. 


The Journal, Florida Engineering Society has 
come out in a new format. Formerly with a 
page size somewhat smaller than that of Sur- 
VEYING AND Mappine, the Journal now has a 
page size of 82 x11 inches. The October 1960 
issue, 28 pages including covers, is on heavy, 
coated paper and presents a right attractive ap- 
pearance. 


In the November 1960 issue of Lawyers Title 
News, a page-and-a-half reproduction of a map, 
which we presume is the famous Captain John 
Smith Map of Virginia, appears in the center 
of the magazine. An interesting feature of this 
map is that it is oriented so that west is at the 
top of the map. 


From the September 1960 issue of the Texas 
Engineering Experiment Station News we learn 
that researchers of the Texas Transportation 
Institute find that “signs placed 25 to 75 feet be- 
hind a luminaire have legibility for a greater 
distance than signs placed ahead of a luminaire 
and that legibility is consistent for both slow and 
fast speeds. They also show that in lateral 
placement, signs located approximately 10 feet 
on the right or “house” side of the luminaire 
give best readability.” 


A new U. S. Department of Commerce pub- 
lication, Directory of National Associations of 
1960, data on 
2,000 national associations, became available in 


Businessmen: containing over 
November 1960, and supersedes a similar direc- 
tory issued in 1956 which sold over 25,000 cop- 
ies. The new directory may be obtained from 
the Superintendent of Documents, Government 
Printing Office, Washington 25, D. C., at 50 
cents per copy. In addition to association of 
the “trade” type, the directory also lists about 
100 societies of engineers and scientists. 


Apparently ACSM members have sharp eyes. 
Rear Admiral K. T. Adams, U. S. Coast and 
Retired) has called our at- 
tention to the fact that a copy of SURVEYING 
aNpD Mappinc lies on the desk before Mr. K. S. 
Williams, owner of Crown Metal Products Co., 
whose picture appears in a Bell Telephone Sys- 
tem advertisement in Time for October 24, 
1960. Robert J. Schultz, who is now working 
in Alaska, also spotted our journal in the same 
ad and wrote to your editor concerning this 


Geodetic Survey 


“free plug.” 





(Continued from page 525) 

He has served ACSM’s Instrument Division 
for several years as its Secretary, and for the 
past four years as its Chairman. He has served 
the ACSM as a Director since 1959. 


Recommended Reading 


“Protecting Rainbow Bridge,” by Angus M. 
Woodbury, Science, 26 August 1960, pages 519 
528, throws a different light on this controver- 
sial question and should be “must” reading for 
anyone interested in the subject. 


“State Sets Up Schooling To Upgrade En- 
Aides,” Engineering News-Record, Sep- 
tember 8, 1960, page 25, describes briefly a plan 
of the Massachusetts Division of Personnel to 
“enable civil service personnel who have been 
doing various engineering jobs without degrees 


gineer 


to move into positions as ‘senior’ and ‘principal’ 
engineers as they open up.” 
editorial 

on hurricane 


“Donna,” an (Science, 7 October 
1960, page 923 Donna, the 
paratively small loss of life which it caused, and 
hurricane which did only 
about half the damage caused by Diane in 1955 
claimed only about one tenth as many lives. 
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@ PROTECT your investment in the 
original survey—and protect your- 
self from troublesome disputes. 

@ AT LITTLE COST you can quickly 


and easily drive Copperweid* Mark- thick 
ers and have permanent reference copper 
points. Bronze head can be center- ‘ 
punched and stamped for identifica- coverng 
tion. If larger head is needed, a 4” molten 
adapter is available. 
P nied welded 
Furnished in any desired length—in multiples to steel 
of 6 inches. Packed 10 markers to a carton. core 
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PARK AERIAL SURVEYS, INC. 


Est. 1920 
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AERIAL PHOTOGRAPHIC G&G TOPOGRAPHIC 


SURVEYS 


STANDIFORD FIELD LOUISVILLE, KY. 











SUBDIVISION CALCULATIONS | 


BY ELECTRONIC COMPUTER 


Your job is to engineer the best possible sub- 
division layout in the form of a well-scaled pre- 
liminary. Our job is to furnish calculations that 
not only are correct but are in a form that you 
can verify them without recalculation. We sup- 
ply a computer print-out showing every traverse 
solved in order of their solution. You just read 
through the print-out noting input data for each 
traverse and follow our logic through each block. 


You send us the preliminary drawing, bound- 
ary data and lot requirements. You receive the 
preliminary with key numbers thereon tying into 
the computer print-out. The print-out contains 
length, bearing, departure and latitude (or co- 
ordinates) and sine and cosine of bearing of 
every course; area of lots and complete curve 
data. 


We have calculated some 10,000 lots in the 
last half year for surveyors and engineers in 20 
different states. We invite you to write for our 
new brochure and to send us your next subdi- 
vision for quotation. 


JACOBY & ASSOCIATES, INC. 


P.O. BOX 528, HICKSVILLE, NEW YORK 
Tel: WElls 8-6626 
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MAGNIFYING 
STEREOSCOPE 


This is a precision in- 
strument by Fairchild, 
Abrams & R.O.S. Corp. 
designed for Stereo- 
scopic viewing of pairs 
of sidiaiceiiiis Ideal for Aerial Photography 
of construction projects or Map Making. These 
units are all new, complete with 9 

carrying case, °24 . E 


MARTY’S MART 





240 Market St., San Francisco 3, Calif. Dept. $.M. 
Ph. UNderhill 3-1215 
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Schermerhorn Receives Brock Medal 


On September 6, 1960, the Brock Gold Medal 
of the International Society for Photogram- 
metry awarded to Professor dr. ir. W. 
Schermerhorn of The Netherlands at a plenary 
session attended by more than 1,000 delegates. 
This medal is the worldwide mapping society’s 
highest award for landmark contributions to the 
art and science of photogrammetry. 

The Brock Medal was presented to Dr. 
Schermerhorn by Major General R. LI. Brown, 
London, President of the International Society. 
It was given to him for “his work in founding 
and directing the International Training Cen- 


was 


ter for Aerial Survey, at Delft, The Netherlands, 
which has proved to be a valuable center of re- 
search and teaching, serving the practical and 
scientific advancement of photogrammetry, and 
a valuable institution for the encouragement of 
civilization and public economy, particularly in 
underdeveloped countries.” 

Dr. also honored at a 
special luncheon on September 8, 1960, at- 
tended by the Council of the Society. Aero 
Service Corporation, Philadelphia. Pa., was the 


Schermerhorn was 


host for this luncheon. 


Second Land and Construction Surveyor’s Conference 


The Second Land and Construction Sur- 
veyor’s Conference will be held at the Extension 
Conference Center, The Pennsylvania State 
University, University Park, Pennsylvania, Jan- 
uary 16-18, 1961. 

Program plans include demonstrations and 
discussions of electronic digital computers; legal 


aspects of land surveys; a two-year, associate- 
degree program; photogrammetry—the geom- 
etry, and maps for 
location and evaluation; subdivision planning, 
landscape architecture, and surveying. The 
value of the ACSM and problems of the sur- 
veyors will also be discussed. 


basic control surveys, 


Complimentary Subscriptions—An Idea 


Recently we received from the ACSM Cen- 
tral Office a photocopy of a letter from a mem- 
ber of the ACSM, addressed to the American 
Surveying and Mapping, with 
which was enclosed a check for $25.00. The 
purpose of the check was to pay for five sub- 
scriptions to SURVEYING AND MappInc, to be 
sent with the compliments of the writer of the 
letter. 


Congress on 


The subscriptions were distributed as follows: 
one to a chamber of commerce, two to title 
companies, one to a big real estate development, 
and one to a water district. 

The writer of the letter stated: “Wide circu- 
lation of the quarterly will do more for the sur- 


veying profession than anything I know of. 
Possibly, mention of this practice of purchasing 
complimentary subscriptions by members might 
be worth encouraging.” 

And this idea seems to us to be a good one. 
It follows closely the professional relations aim 
ACSM’s Southern California 
“To so acquaint the general public 
concerning this vast, rapidly expanding field 
that they will come to realize the major part 
in the growth of our fine country that is being 
played and has been played in the past by the 
generations of men who spend a lifetime study- 
ing the art of land measurement.” 


expounded by 
Section 


—Epiror 


Report on Scribing 


the 
de- 
“Report on 
Part One”? noted the publication of 
the first part of the complete report. “Report 
on Scribing”’* noted the publication of Part III 
and the Tennessee Valley Authority’s portion 
of Part IT. 

Published in July 1960, the U. S. Geological 
Survey’s section of Part II is 


“Forthcoming Report on Scribing in 
United States.” by Kenneth R. Deardorf* 
scribed the project as a whole. 
Scribing 


now available. 


Inquiries concerning the availability of this 
latest publication should be addressed to the 
Director, U. S. Geological Survey, Washington 
25, tS. 


1 SURVEYING AND MAppiInc, October—December 
1957, Vol. XVII, No. 4, pages 423-424 

2 SURVEYING AND Mappinc, April—June 1958, 
Vol. XVIII, No. 2, page 264. 

3 SURVEYING AND Mappinc, June 1959, Vol. 
XIX, No. 2, page 275. 
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Sur/Fax 


Aero Service Corporation, Philadelphia, Pa., 
has developed a method of continuous strip pho- 
tography, capable of covering a two-lane high- 
way at one pass, for the collection of data on 
the condition of highway surfaces. The pho- 
tographic record is made on 35 mm. film. En- 





larged prints made from the film (the one be- ASP 

fore the writer shows a stretch of two-lane Tuesday 

highway at a scale of 1:60 can be studied in ACSI 

the office and also furnish a permanent record ? 
oe afternoc 

of the condition of the highway surface as of 

the time of the photography. The most minute 

details—cracks, popouts, paint marks, etc. 

show plainly in the enlarged prints. The photo- ACS 


graphic work is done at night and by means of Agro Service Corporation’s new Sur/Fax tru cation al 


artificial light because this gives more uniform negotiates a banked turn during a recent prelimi- and Div 
results and is independent of the orientation of nary run at the American Association of Stat Thursda 
the route. The system, named Sur/Fax, is Highway Officials’ test road in Ottawa, Illinois yA maxit 
available on a contract basis. It appears that a Later that night, the Sur/Fax road unit, with it a minim 
modification of the equipment might make the controlled lighting setup, photographed numerous providec 
system available for use on railroads or of use ¢¢tions of the test road for AASHO personnel for aft 
in detailed studies of the condition of canal March — 
banks. March | 


) CaRTOGI 
Quali 
| velopme 


. . 2 

Rutgers Offers Evening Surveying Courses ny 

In response to a demand evidenced by the tation,’ were given during the fall term of th featured 
results of a questionnaire distributed at the 20th 1960-61 scholastic year. Two courses, * Prop- Division 
Annual Land Surveyors Conference and Exhibi- erty Surveys” and “Curves and Earthwork,” will outlinin 
tion, December 5, 1959, Rutgers University is be given during the spring term. The first of ments 1 
offering four courses in surveying to be held these two courses will meet Mondays, 7:00 t ) (Contec 
evenings at the Surveying Laboratory on the 9:50 p.m., and the second on Wednesdays, 7:00 The | 
University Height Campus at New Brunswick, to 9:50 p.m., for a period of 15 weeks. For | the the 
New Jersey. The program is under the direc- further information write to Prof. Paul P. Rice, odesy iz 
tion of ACSM member Prof. Paul P. Rice. in care of the New Jersey Society of Profes ee ext 


Two courses, “Fundamentals of Surveying” sional Engineers, 86 E. State Street, Trenton | Canave 


and “Photogrammetry and Air Photo Interpre- 8, N. J. Airborr 
? 
Ninth International Congress on Photogrammetry 
The International Society of Photogrammetry graphs, Nontopographical Photogrammetry, | 
held its Ninth International Congress in Lon- Education, and Photointerpre: ‘tion. The high- 
don in September 1960. The meetings were ? 


light of the meetings was the trend toward auto- 
attended by upwards of 1,000 delegates from 


57 countries. The scientific program was de- 
voted to techniques and developments in aerial . 
photography and photogrammetry under the ical instruments, demonstrated in a number of 
following broad categories: Photography and developments on exhibit. | 
Navigation, Plotting Theory and Instruments, The next International Congress is scheduled 
Aerial Triangulation, Mapping from Photo- to be held in Lisbon in 1964. 


mation in photogrammetric methods, through 


— 


the application of electronics to optical-mechan- 
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Preview of ACSM Program 
1961 ASP-ACSM Consecutive Meetings 
and Co-Exhibit 


March 19-25, 1961, Shoreham Hotel, Washington, D. C. 
ASP Twenty-seventh Annual Meeting—March 19, 20, 21, 22—Sessions, Monday, 


Tuesday, and Wednesday morning. 


ACSM Twenty-first Annual Meeting — March 22, 23, 24, 25—Sessions, Wednesday 


afternoon, Thursday, and Friday. 


ACSM PROGRAM 


ACSM Technical Divisions, excepting Edu- 
cation and Instruments, will hold both business 
and Division Programs in the morning sessions 
Thursday, March 23, and Friday, March 24. 
\ maximum of three concurrent sessions, with 
a minimum conflict of subject matter, is thereby 
provided. All plenary sessions are scheduled 
for afternoon 
March 22, 
March 24. 
CARTOGRAPHY 

Quality Control of Charts and Charting, De- 
velopment of Base Maps for Urbanized Areas, 
Bathymetric Mapping, and Camera Instruinen- 
tation for Map Compilation are 


presentation on Wednesday, 
Thursday, March 23, and Friday, 


among the 
featured papers planned by the Cartography 
Division, There will also be technical papers 
outlining significant new research and develop- 


ments in the cartographic field. 
ConTROL SURVEYS 

The Control Surveys Division has selected as 
the theme for its 1961 program, “Modern Ge- 
odesy in Action.” The prepared papers include 
an extraordinary Geodetic Survey for Cape 
Canaveral and the operational aspects of an 
Airborne Gravity Meter. 


EDUCATION 


Problems and Developments in Surveying 


Education will be presented in a plenary session. 
INSTRUMENTS 

Worldwide Developments in Surveying Equip- 
ment; Gyros for Surveying, including the ap- 
plication of inertial principles to the problems 
of surveying; and the Hilger Watts Master Com- 
pass are the topics to be developed by the In- 
struments Division. 
PRopERTY SURVEYS 

The major emphasis in the Property Surveys 
Division will be the committee reports of the 
Land Surveyors National Conference and the 
Third Annual Meeting of the national repre- 
sentatives to the Property Surveys Division of 
the ACSM. These delegates represent the Sec- 
tions of the ACSM as well as the State survey- 
ors organizations. 


‘TOPOGRAPHY 

The Topography Division has programmed 
plenary sessions on Antarctica Mapping, Navi- 
gational Devices for Control in Remote Areas, 
and Large Scale Mapping for Urban Planning 
Purposes. The Division meeting will include 
papers on Map User Requirements, and the Use 
of the Elevation Meter. 
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ARE YOU MAKING MONEY? 


You Can If Your Techniques and Equipment 
Are Modern and Suited to the Job. 
Come to the 
1961 ASP-ACSM CONVENTION 
March 19-25 


The NEWEST Techniques 

A wide range of subjects covering new ideas, new techniques, and new prod- 
ucts being developed or now in use will be presented—the Airborne Profile 
Recorder, Moon Mapping, and a host of others. 


ASP Technical Sessions begin Monday. 


ACSM Technical Sessions begin Wednesday noon. 


The LATEST Instrumentation .. . 


The newest and best equipment, products, and services ever assembled in one 
place—especially for you. Full size models of artificial earth satellites will be 
on display through the courtesy of NASA. 

You will find some important new faces as well as old friends exhibiting this 
year—in fact over three-fourths of all available space had been contracted for 
by the end of October 1960. Remaining available exhibit space was going fast 
as we went to press. Contact Exhibits Chairman Charles W. Schlager, 4500 
Westbrook Lane, Kensington, Maryland, for latest status. 


An ACTIVE Special Events Program 
Ladies activities Monday through Friday 
. Cocktail Party, Monday, 8:00 p.m. 

Cinema Night, Tuesday, 7:30 p.m. 

. ASP-ACSM Keynote Address, Wednesday, 11:00 a.m. 

A world authority on and important 
subject is the scheduled speaker. 
. Cocktail Hour, Wednesday, 6:30 p.m. 
. The Grand Banquet, Wednesday, 8:00 p.m. 
. ASP-ACSM Annual Dance, Friday, 9:00 p.m. 


Where else can you keep up to date on your friends and your profession so 
quickly and so easily? It’s money in your pocket. 


Make your hotel and travel reservations NOW! 





Tear this leaf out and post it on your Bulletin Board. 
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